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ON THE JOB-IT’S A. 


SHOW-DOWN 


Moving big loads over any kind of footing 
—at record low costs—that’s where the 
“Caterpillar” Diesel Tractor shows the stuff 
it’s made of. Have your dealer give you the 
performance figures on the thousands of 
“Caterpillar” Diesels—engines and tractors— 
now building profits for power users all over 
the country. Test it in action on an operation 
of your own. For low costs, sure power, 
easy handling, convenient service—the 
“Caterpillar” Diesel wins in a SHOW-DOWN. 
Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 
Earth-moving costs have hit new lows on the Mississippi Levee since 


“Caterpillar’’ Diesel Tractors have been on the job. This one, at Elaine, 
Arkansas, is hauling from a dragline at a fuel cost of 15 cents an hour. 
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MOMENT WITH THE PUBLISHERS 






How Shall They Train for Tomorrow? 


URING the last few years a vast deal of thought 
and discussion has been devoted to the causes 
and effects of business depression. But, naturally 

enough, we have been so preoccupied with its more 
immediate financial, industrial and social effects that we 
have had little opportunity to consider what it may mean 
to engineering education and —- _Is not this a 
time for earnest and thoughtful study in this impor- 
tant field? 


Business inflation and deflation, those complementary 
aspects of the business cycle, are inherently related to 
the function of capital investment and its financial proc- 
esses. The engineer is peculiarly the servant of that 
function and of the industries dependent upon it. When 
they expand, he prospers; when they languish, he is in 
trouble. No one is more deeply concerned with this 
vital process of investment in productive wealth. 


ee. from the present visitation and the erec- 
tion of safeguards against future depressions must 
center on this process. But much of the fumbling of the 
New Deal has resulted from inadequate or warped un- 
derstanding of its significance. In a period of want and 
distress we have sought to enforce scarcity. Producers 
have been encouraged to restrict productive processes in 
order to maintain scarcity prices while consumers lack 
buying power. Invested capital has sought safety by 
throttling the flow of new capital into its industry. We 
have tried to avert the penalties of financial indiscretions 
and excesses by freezing technical practice and by clos- 
ing the field ok productive industry to competitive enter- 
prise. And while, in the name of recovery, we thus 
have promoted scarcity, we have paralyzed the capital 
industries and increased unemployment by disbanding 
the industrial armies that have won every foot of our 
material progress. We have, in effect, sterilized the 
sources of higher productivity which alone can create 
the abundance we seek. 


This is written in no spirit of carping criticism but 
rather to indicate how completely the creative and pro- 
ductive functions have been trampled down during the 
stampede for fancied individual security. And as we 
have fled from the realities we have forgotten that, 
sooner or later, we must turn at bay and conquer unem- 
ployment and want with the natural weapons of new 
enterprise and plenty. 
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Of all these emergency expedients the engineer has 
been the particular victim, for in our economy it is his 
distinctive task to multiply the productivity of his 
fellow-man and, through his contriving of new products, 
new methods and new tools, to foster new enterprise. 


Heretofore he has functioned chiefly as a hired man, 
a technical specialist, useful to answer the questions, 
“will it stand?” or “will it work?” but not so often 
called upon to advise “will it pay?” Too often engi- 
neers themselves, by their attitude toward their work, 
have lent color to the layman’s notion that engineering 
and economics are things apart. This fact is, of course, 
that the presence of the dollar sign is what denotes an 
engineering problem as distinguished from one of 
applied science. 


UT if the engineer is to enjoy hereafter a more 

stable economic world in which to carry on, he must 
be prepared to help create it. Will his next generation 
be better equipped to stem a drift toward destructive 
inflation? Will they be competent to distinguish be- 
tween sound expansion of productive capacity and the 
mere pyramiding of a financial structure? Will civil 
engineers be competent to help with tax reform and 
thereby foster sounder methods of financing public 
works? Will they be influential enough as individuals 
or as a group to make their weight count for sound 
industrial and public policies? 


Their influence will grow out of individual character 
and group coordination but even these must sink their 
roots into the soil of self-confidence and public respect. 
And this in turn must be enriched by a training that will 
enable the engineer to appraise the economic soundness 
of public and private enterprise. In view of his special 
stake in economic stability and progress the engineer 
should be second to none in his appreciation and grasp 
of economic principle. Are we prepared to raise a new 
generation of engineers that will measure up to this 
responsibility ? 
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OFF TO THE JOB WITH 


YOUR MOTORIZED DAVEY COMPRESSOR 


THE DAVEY 
POWER TAKE-OFF 


The very heart of a successful 
truck-driven application is an 
adequate power take-off. Capa- 
city and stamina to transmit the 
full power of the truck motor 
have been proven in the Davey 
Split-Propeller Power Take- 
off by years of successful use. 


Davey is the only air compressor 
manufacturer building its own 


Power Take-off. 


DAVEY COMPRESSOR OF KENT: 


Send full particulars about Davey Air-Cooled Air for use in 


specify kind of work 


Capacity required__ ____cu. ft. per min 


Company Name eee 





Mr Title. 


St asi ctnaitiniaitainllmniatanti 


- 





TEP on the truck starter and away you go with everything you need to 
do a compressed-air job: —a Davey Compressor of the right capacity; 
complete tool equipment, and crew. Quick start-off; quick travel (full 
truck speed); quick jump on the work —because truck motor, which also 
drives Compressor, is warmed up and running smoothly upon arrival. 


Davey Single-Stage, Air-Cooled Compressors mounted on motor truck 
chassis, and driven by the truck motor through exclusive Davey Split 
Propeller Power Take-off, shown at left, eliminate every pound of excess 
weight (compressor assembly weighs only 1200 pounds). 


Unit occupies minimum space, due to compact design and absence of 
compressor motor, water jackets, cumbersome piping, etc. Air supply is 
ample: 85 to 160 cu. ft. per minute. 


Single-Stage, Air-Cooled Compressors are least complicated; contain fewest parts; 
are most simple to operate and least expensive to maintain. They make truck-driven 
mountings really practical. 


Davey Compressors are built in 2-, 3-, and 4-cylinder types; capacities up 
to 320 cu. ft.; furnished in all standard mountings; for gasoline, Diesel, 
or electric motor power. Why not use the coupon today? 


SOME “DAVEY FIRSTS” FOR YOUR NEXT COMPRESSOR SPECIFICATIONS: 


Davey was first to build a truck-mounted Davey builds the only Single-Stage, Air- 
Compressor driven by the truck motor, Cooled Air Compressor on the market. 


eliminating a separate motor of its own; Davey is the only compressor manufac- 


_—has had broadest and most successful ‘turer building its own Power Take-off as 
experience in this field; a means of guaranteeing the permanentl) 

satisfactory performance of its truck- 
—has sold the most units to the greatest mounted, truck motor-driven, Single- 


number of large Utility Companies. Stage, Air-Cooled Air Compressors. 


DAVEY COMPRESSOR COMPANY, Inc., Kent, Ohio 


DAVE 


SINGLE STAGE 
AIR COOLED 
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In the News: 


PRESIDENTIAL ANNOUNCEMENTS during 
the week removed some of the uncertain- 
ties and rumors that had grown up around 
the work-relief program. See the news 
pages for organization chart and latest 
facts regarding the $4,000,000,000 fund. 


Ir, says the National Association of 
Manufacturers, pending reform legislation 
were tabled by Congress, close to $20,000,- 
000,000 would be spent by private industry 
for plant expansion or repair. Mentioned 
are the Wagner labor bill, legislation pro- 
posing unemployment insurance, the 30- 
hour week and the utility holding- 
company bill. 


RESIDENTIAL CONSTRUCTION in March 
showed a gain of 130.9 per cent over the 
same month in 1934 for 770 identical cities, 
according to the Bureau of Labor statistics. 
Measured in dollars, new construction ac- 
counted for $20,350,706, and modernization 
for $17,786,448. 


CoMPLETION of a new addition to one 
sewage-treatment plant and start of work 
on another new plant were celebrated in 
Chicago this week. At the West Side 
plant a third battery of Imhoff tanks was 
put in operation; 36 tanks with a capacity 
of 204 m.g.d. are involved. The new 
Southwest Side plant will be of the ac- 
tivated-sludge type and will have a ca- 
pacity of 400 m.g.d. 


A Commission to study the Central 
Valley project in California has been ap- 


pointed by PWA Administrator Ickes. 
Members are Elwood Mead, Carl Farbach 
and David C. Coyle.. 


CENTRALIZATION of federal conservation 
activities in the Interior Department is 
the objective of a Senate bill introduced 
at the request of Secretary Ickes. To be 
known as the Department of Conservation 
and Works, the remade Interior Depart- 
ment would handle among other things 
the work of the PWA, the National Re- 
sources Board and the Oil Administration, 
according to the proposal. 


In This Issue: 


TimMep To CoIncipE with the convention 
of the American Water Works Associa- 
tion, this Annual Waterworks Number is 
devoted to authoritative discussion of the 
water-service problem in its difficult 
present-day aspects. 


Is THERE Proper REALIZATION of the 
danger of exhausting present supply 
sources? Four instructive articles in- 


BY GEORGE N,. SCHOONMAKER 


Water Funds Supplant Taxes Widely 


BY N. T. VEACH, JR. 


Waterworks Operation—A Personnel Problem 645 


BY HARRY E. JORDAN 


dicate the importance of the question and 
include discussion of the future of the 
Ohio River as a source, of the under- 
ground supplies of the Ohio Valley, and 
of the effect of the depression on water 
consumption generally. 


WHat Has New Equipment Con- 
TRIBUTED to improvement in water serv- 
ice? A group of articles cites experiences 
with elevated tanks and booster pumping 
stations, and describes new plant equip- 
ment that is aiding in providing more 
potable water at lower costs. 


Is THERE Wipde APPRECIATION of the 
great new strides in water-purification 
practice? One article emphasizes the 
need for flexibility in design to accommo- 
date future new developments. Another 
tells of Chicago’s huge ammonia-chlorine 
plant, and a third describes new odor- 
control technique. 


Are WATER DEPARTMENTS AND Com- 
PANIES meeting their special administrative 
problems? Articles on personnel, financ- 
ing and broad policy formulation furnish 
food for useful thinking. 


Follow the Construction of the 
World’s Largest Earth Dam! 


Next Week—A YEAR’S PROGRESS AT FORT PECK 
May 23—DRIVING THE DIVERSION TUNNELS 





TOLEDO III 
Owned by M. A. Breymann. Operates a 
17-yard bucket for hard digging—a 28- 
yard bucket for soft digging. 150 feet in 
length—5S§-foot beam—12 feet from 
deck to bottom. Boom 85 feet long —10- 
foot boom sheave. Has largest main hoist 
rope ever built for this type of equipment! 


Benow the ‘‘Big Bertha”’ of dipper dredges 
—the mightiest dredge ever to dip below the eo ~ oe rs 
waters of the earth. Operating under 50 feet a ee a ans a 


of water through the steel muscles of Ra ety 7 4 ae -3 
American Steel & Wire Company Tiger The. - — + 4 


Brand Wire Rope— it loads a 1500 yard LARGEST DIPPER DREDGE 


scow in practically two hours—and doesn’t 


even work a “sweat’’ up about it. When it IN THE WORLD CHOOSES 


came to selecting the right wire rope to 
engineer this giant—naturally the owners of 
this largest Dipper Dredge in the world turned 


to the builders of the largest selling wire rope a | es E R | R A N 0 


in the world—Tiger Brand Wire Rope. 


Wherever dredges dip, derricks swing and 
weights suspend, you'll find this safer—more A Sd E R OPE 
dependable—more economical wire rope 

operating in the thick of things. Facts—and 

full cooperation—await your inquiry. 


AMERICAN STEEL & WIRE COMPANY 


208 S. LA SALLE STREET, CHICAGO + + EMPIRE STATE BUILDING, NEW YORK 


Pacific Coast Distributors: Offices in All Princip al Cities Export Distributors: 
Columbia Steel Company, Russ Building, San Francisco United States Steel Products Company, New York 
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HE water-serv- 
ice problem is 
one of a continually 
developing nature ; it 
evolves in much the 


AN EDITORIAL 
FOREWORD 

TO THIS ISSUE same fashion as does 
the community itself. 


Community growth causes quantity demands to tend 
steadily upward. Water resources become more and 
more highly prized for purposes of community supply. 

Rising consumer standards 
of water quality cause con- 
tinual refinement of the defini- 
tion of potability. Economic 
misadventure of the commu- 
nity itself occasions new prob- 
lems. Vagaries of precipi- 
tation necessitate periodic re- 
appraisal of the potentialities 
of supply sources that have 
long been used. 

Although this characteristic 
of the water engineer’s task 
has always been evident, it re- 
ceives added significance in a 
time like the present, when 
economic, social, political and 
even physical factors of com- 
munity life display such rapid- 
ity of flux. It is the function 
of this issue to discuss the dy- 
namic nature of water service. 


H. W. STREETER 
N. S. HILL, JR. 


D. H. MAXWELL 
W. C. MABEE 
J. P. SCHWADA 


- lll - 
WATER-PURIFICATION PROGRESS 


DEQUACY of supply in 
view of changing circum- 
stances of water source and 
quantity demands is given dis- 


PAUL HANSEN 
A. E. GORMAN 
M. 


2 
“2 


A Symposium on 


THE EVOLUTION 
OF 
WATER SERVICE 


«i 
WATER-SUPPLY SOURCES 


RRS 
WATER-SYSTEM OPERATION 


W. COWLES 


characteristics of the underground water supplies of the 
Ohio River Valley region as determined by its geological 
and soil structure complete the section. 

The second section comprises, first, a group of arti- 
cles that relate, for four different cities, the improve- 
ments in service that can be attributed to the installation 
of elevated storage tanks and booster pumping stations, 
and, second a detailed account of the contributions that 
have been made by the manufacturers of waterworks ma- 
terials and equipment to the solution of the water-service 

problem. Together the two 
articles portray accomplish- 
ment of a high order. 


ATER purification dis- 

plays probably more 
vitality than does any other 
phase of waterworks practice. 
Its progress revealed in 
purification plants is discussed 
in the third section, dealing 
with flexibility in design to 
permit the plant operator to 
utilize the new _ purification 
methods; the huge new am- 
monia-chlorine plant built on 
one of Chicago’s lake intakes; 
and the new technique that has 
been developed for odor de- 
termination. 

The fourth section is de- 
voted to the special problems 
of waterworks administration. 
Three phases of this subject 
are discussed: the proper lim- 
its to be set on efforts to econ- 
omize, the selection and train- 


as 
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H. H. GERSTEIN 
PAUL H. PETERMAN 


cussion through four articles. 
The first presents the Ohio 
River problem, which is that of 
maintaining the serviceability 
for water-supply purposes of 


- IV 
WATERWORKS ADMINISTRATION 


T. A, LEISEN HARRY E. JORDAN 
A. S. HIBBS G. N. SCHOONMAKER 
N. T. VEATCH, JR. 


ing of waterworks personnel, 
and the dangerous practice of 
using waterworks revenue to 
support other municipal activ- 


a great river on which many 
collateral demands are made. 
Next are presented the facts in 
regard to the effect of the depression on the consumption 
of water and the rising trend that now prevails. A specific 
example of what happens when water demand overtakes 
the capacity of the supply, and an outline of the capacity 


ities. 

Taken together, the articles 
in these four sections demon- 
strate the fact that the water- 
service problem in these times more than ever calls on the 
foresight, skill and diligence of waterworks men and on 
the understanding cooperation of the communities that 
they serve. 











The Ohio River 
Its Future as a Water-Supply Source 


A navigable stream, receiving the drainage from a vast area and 


Wide 
World 
Photo 


traversing six states, the Ohio River presents a difficult health 
problem—A statement of how collateral uses of a generous supply 


HE essentially dynamic nature of 

the water-supply problem is no- 

where better exemplified than in 
the basin of the Ohio River. This great 
stream is bordered by six states and 
drains portions of fourteen states com- 
prising the most important industrial 
area of the country. In its 960 miles of 
length the Ohio serves not only as a 
source of water supply for many cities, 
towns and industries but also as the ulti- 
mate means of disposal for sewage and 
industrial wastes from the entire drain- 
age area. Being navigable throughout 
its entire course, this river has become 
a major artery of commerce for border- 
ing communities, particularly since its 
full canalization has been effected. 

The drainage area of the Ohio, ag- 
gregating some 203,000 square miles, 
presents a widely diversified picture 
both in physiography and climate and 
in industrial and agricultural develop- 
ment. Its northeastern portion is largely 


source modify the problem of using it for public water supply 


By H. W. STREETER 
Sanitary Engineer, 
U. S. Public Health Service, 
Cincinnati, Ohio 


industrial in character, being devoted to 
coal mining and steel manufacture 
centering around the Pittsburgh district. 
The northwestern section, though partly 
industrial, includes much agricultural 
territory, such as is found in the plains 
of western Ohio, Indiana and eastern 
Illinois... The entire southern portion, 
which includes most of Kentucky and 
Tennessee, is principally rural and ex- 
cept for a few cities is but sparsely 
settled. 

The marked contrast between the 
density of population in these various 
sections of the drainage area has been 
shown in Public Health Bulletin No. 
143, U. S. Public Health Service, 1924, 
a report of a comprehensive sanitary 





survey of the Ohio River Basin made in 
1915-16. The extreme range noted at 
that time was from less than 50 people 
per square mile in the southern portion 
of the watershed to more than 600 per 
square mile in the area surrounding the 
Pittsburgh district. Although the total 
population of the watershed has _in- 
creased since 1915 from about 15,400,000 
to some 18,000,000, there probably has 
been little change in its relative dis- 
tribution. 

Corresponding roughly to this distri- 
bution of settlement and industry over 
the drainage area is the distribution 
along the main stream. Throughout the 
first 100 miles of river, extending from 
Pittsburgh to Wheeling, the settlement 
is practically continuous, with numerous 
iron and steel industries lining the 
banks. It is this section of the river 
which has given the name “the Ameri- 
can Ruhr” to the Ohio River. Some 
150 to 250 miles farther downstream, 































extending from Pomeroy to Portsmouth, 
is another well-populated 100-mile sec- 
tion of the river, also highly industrial- 
ized. Below Portsmouth, at intervals 
of slightly over 100 miles each, are the 
large cities of Cincinnati and Louisville. 
From the latter city to the mouth, ex- 
cept for Evansville, the settlement along 
the river is relatively sparse and mostly 
rural, with tributaries draining a region 
of much the same general character. 

The mean annual discharge of the 
Ohio at its mouth approximates 300,000 
sec.-ft. The normal seasonal range is 
from 50,000 to 1,000,000 sec.-ft., roughly 
a twenty-fold variation. The recorded 
minimum flow has been as low as 10,000 
sec.-ft. (during the 1930 drought 
period), and the maximum as high as 
1,500,000. During normal years, ex- 
treme fluctuations of 40 ft. or more in 
river stage occur. 

The construction of navigation dams 
throughout the river has converted it 
into a series of elongated pools during 
periods of low water. Most of these 
dams are of the bear-trap wicket type 
and do not function at higher river 
stages when open-channel flow condi- 
tions prevail. The effect of these dams 
is to retard the velocity of flow during 
pool stages, thereby promoting sedi- 
mentation and prolonging the times of 
flow of water from point to point. Dur- 
ing higher stages the increased veloci- 
ties of flow flush out the accumulated 
deposits, thus providing a self-cleansing 
action. 


Growing pollution problems 


The dual use*of the Ohio River as a 
source of water supply and as a means 
of waste disposal has dated from the 
early days of settlement along the river. 
Up to the first decade of the present 
century, when the various cities began 
to install modern water-purification sys- 
tems, public water supplies along the 
river were heavily polluted by sewage, 
and the death rates from typhoid fever 
consequently were very high. With the 
general advent of water filtration, sup- 
plemented later by chlorination, the 
prevalence of this water-borne disease 
declined rapidly, until at present it has 
almost reached a vanishing point. 

During the past few years, however, 
growing difficulties have been experi- 
enced in obtaining water supplies of 
satisfactory quality from the river, par- 
ticularly in the more highly polluted 
sections above Louisville. Among these 
have been: (1) the increasing content 
of sewage bacteria in raw waters at 
filtration-plant intakes, with wider de- 
grees of variation and higher peaks dur- 
ing freshets; (2) tastes and odors in 
water supplies due to phenols, organic 
matter or microscopic organisms; (3) 
increasing prevalence of microscopic 
growths in the river during pool stages, 
adding to the difficulties involved in the 
efficient and economical operation of 
water filters; (4) excessive hardness 
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and acidity of the river water during 
periods of ‘low stage, causing boiler 
scale, corrosion of pipes and boilers 
and increased soap consumption. In ad- 
dition, in recent years several wide- 
spread outbreaks of gastro-intestinal dis- 
orders have occurred in Ohio River 
cities, having every characteristic of 
water-borne ailments. The specific cause 
of these outbreaks has not thus far been 
defined, but they appear to be due to 
some organism or toxic substance 
capable of penetrating ordinary water- 
purification processes and not detect- 
able by the usual laboratory tests. 
Although these several difficulties 
doubtless have been influenced by a 
complexity of factors, they appear to 
be due largely to a progressive increase 
in sewered urban population, both along 
the main stream and on its tributaries, 
and to a concurrent increase in the dis- 
charge of mine drainage waters and cer- 
tain other industrial wastes, notably 
those associated with the steel, coke and 
gas industries. Canalization of the 
river, though beneficial during periods 
of low water in promoting sedimentation 
and prolonging the times of natural puri- 
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fication, also has resulted in an increased 
scouring of deposited sewage matters 
during periods of freshets, thereby caus- 
ing higher peak loads on water-purifica- 
tion systems at such times. In general, 
the effect of canalization of the river 
has been to improve conditions during 
low-water periods at the more distant 
points below major sources of pollution, 
but to move the denser pollution zones 
upstream closer to these sources. 
Particularly serious conditions of pol 

lution of the Ohio, in their effects on 
public water supplies, are found at 
present in the Pittsburgh-Wheeling and 
the Huntington-Portsmouth sections of 
the river. Between Pittsburgh and 
Wheeling the main source of difficulty 
is the excessive hardness and corrosive- 
ness of the river water resulting from 
the presence of free acids and acid salts 
of iron and manganese, which interfere 
with effective purification of the water 
at times and yield effluents unsatisfac 
tory in some respects for domestic or 
industrial use. Were it not for the bac- 
tericidal and coagulating effects of the 
acids and iron salts, this section of the 
river probably would be highly offensive 
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OHIO RIVER DRAINAGE BASIN. Its northeastern portion is largely industrial 
in character; industrial and agricultural development combine in the northwest; 


the southern part is mainly agricultural and is sparsely settled. 
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at low-river stages and would impose 
an excessive bacterial load on water- 
purification plants. 

In the Huntington-Portsmouth section 
the cumulative effects of retarded sew- 
age decomposition upstream, combined 
with heavy local pollution of the river, 
have made this zone of the river the 
most highly polluted bacterially of any 
stretch from which water supplies are 
taken. To produce water supplies safe 
for domestic use, all of the resources 
of modern water purification combined 
have had to be utilized, including double- 
stage coagulation, long periods of sedi- 
mentation, heavy chlorination and the 
use of activated carbon. All of the 
water-purification plants in this zone are 
now overburdened by excessive raw- 
water pollution. 

Although the Cincinnati, Louisville 
and Evansville water-purification plants 
have not thus far experienced any de- 
gree of overburden comparable to that 
of plants farther upstream, they have 
been overloaded occasionally during re- 
cent years, not only from a bacterial 
standpoint but also from heavy growths 
of filter-clogging organisms in the river. 
The hardness of these water supplies 
has increased steadily, and on several 
occasions phenols have penetrated as 
far downstream as Louisville, with re- 
sulting taste and odor troubles, which 
apparently cannot be completely allevi- 
ated by water-purification methods. 

If the present situation were to be 
summed up in a few words, it might be 
said that pollution of the entire upper 
half of the Ohio River system has 
brought about a progressive deteriora- 
tion in the quality of water supplies as 
far downstream as Louisville, in spite 
of the application of every resource af- 
forded by modern water purification. 
Although this deterioration has not thus 
far been serious below Portsmouth, the 
present margin of safety at cities like 
Cincinnati and Louisville is relatively 
narrow and appears to be growing 
smaller each year. 


Urban pollution to increase 


Looking to the future of the Ohio 
River as a source of public water sup- 
plies, it is desirable first to consider 
the trend of urban population growth 
along the river and in the watershed, as 
affecting the expected changes in the 
present status of pollution. Between the 
years 1915 and 1930, according to a re- 
cent estimate by Crohurst (Public 
Health Bulletin No. 204, U. S. Public 
Health Service, 1933), the urban popu- 
lation located directly on the river above 
Cincinnati increased 27.3 per cent and 
the rural population 2.3 per cent, the 
combined increase being 16.6 per cent. 
For the entire drainage area above Cin- 
cinnati, the urban population increased 
36.7 per cent and the rural 4.1 per cent, 
the combined increase being 17.7 per 
cent. In 1915, 82 per cent of the urban 
population was sewered, and roughly 89 
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per cent of the sewage thus contributed 
was discharged without any treatment. 

Making due allowance for some de- 
gree of anticipated reduction in the rate 
of urban population growth, it seems 
fairly safe to assume that from 1930 to 
1945 the increase in urban population 
located directly on the Ohio River above 
Cincinnati should be not far from 20 or 
25 per cent, and the corresponding in- 
crease in urban population on the drain- 
age area should be fully 30 or 35 per 
cent. The resulting added pollutional 
effect on the Ohio River proper should 
fall somewhat between these two ranges, 
being shaped primarily by the increase 
in urban population located directly on 
the river but influenced to some extent 
by the corresponding increase along the 
main tributaries. Although this effect 
would be modified by any decided 
change in the proportion of the total 
urban population sewered, or in the de- 
gree to which sewage treatment might 
be extended, neither of these two factors 
appears to have undergone any material 
alteration since 1915. 

With existing conditions of pollution 
in the upper section of the river and 
their all-too-apparent effects on the 
quality of public water supplies, it is en- 
tirely conceivable that a 25 or 30 per 
cent increase over the 1930 degree of 
pollution may bring about a critical 
situation in certain zones of the river, 
notably in the Huntington-Portsmouth 
stretch, where conditions have already 
passed the limit of safety. If the mine- 
sealing project recently instituted should 
result in eliminating any large propor- 
tion of the acidity from the Allegheny 
and Monongahela Rivers, the probable 
effect on the Ohio between Pittsburgh 
and Wheeling would be beneficial in so 
far as the reduction of hardness and 
corrosive properties of the water was 
concerned; but it would be otherwise 
with respect to sewage pollution, as the 
influences now tending to inhibit or- 
ganic decomposition would be absent or 
greatly diminished. 

The effects of further increased sew- 
age pollution of the river likewise may 
be expected to intensify the growing 
difficulties being experienced at Cincin- 
nati, Louisville and smaller cities in the 
middle and lower sections of the river 
in obtaining consistently safe and 
palatable water supplies for domestic 
use. These difficultiés are now occa- 
sionally serious both at Cincinnati and 
Louisville, despite the fact that both of 
these municipal filtration plants have 
preliminary storage reservoirs in addi- 
tion to complete rapid-sand filtration. 

The hardness of Ohio River water 
during low stages of the river often ex- 
ceeds limits that are now considered as 
desirable for domestic and boiler-water 
supplies. With the increase in the 
volume of mine-drainage and acid-iron 
waste waters discharged into the upper 
section of the drainage area, both the 
total and incrustant hardness of the 
river have shown a slight gain during 





recent years, though the greater par: oj 
its mineral content is derived from u 
derground geological formations, 

The development of  flood-co: 
reservoirs at the headwaters of the : 
tributaries of the Ohio, if it should |e 
carried out on an extensive scale, dou). 
less would tend to ameliorate to s: 
extent the present extremes of hard: 
in the river water by providing mor 
balanced flows and especially by increas. 
ing low-stage flow of the river. The 
extension of the mine-sealing program 
also would have some degree of ben 
ficial influence in this respect. Any ex- 
cess of hardness remaining after these 
measures have been made effective 
could be removed only through water- 
softening operations in connection with 
individual purification systems. Should 
public demand for softer water become 
sufficiently insistent, the extension of 
existing purification plants along the 
river to include water softening is 
likely to be undertaken, regardless oi 
the outcome of the flood control and 
mine-sealing programs, as it is doubt- 
ful whether the complete institution of 
these projects would insure at all times 
water supplies of satisfactorily low 
hardness, consistent with the advancing 
public standards in this respect. 


An improvement program 


From a technical standpoint, efforts 
to restore the safety, palatability and 
suitability for domestic use of water 
supplies taken from the Ohio River 
probably will be desirable along the fol- 
lowing broad lines: 

1. A general program of sewage treat- 
ment along the Ohio and its major 
tributaries, designed to hold both the 
average and maximum degrees of pol- 
lution of the river at the various water 
intakes within a safe limit for effective 
purification. 

2. Extension of mine-sealing so as to 
eliminate as far as practicable acid 
mine drainage waters from the tribu- 
taries of the Ohio. 

3. Further efforts toward the elimina- 
tion of acid-forming, taste-producing 
and other industrial wastes harmful to 
water supplies from the river and its 
main tributaries. 

4. Development of flood-control proj- 
ects that will tend to stabilize flow con- 
ditions in the Ohio and especially to 
provide more dilution water during 
periods of extremely low river stages. 

5. Extension of existing water-purifi- 
cation plants so as to provide ample pre- 
liminary storage, where feasible, and to 
include facilities for water-softening 
operations during periods of excessive 
hardness in the river water. In all 
other respects, water-purification sys- 
tems along the Ohio now appear to have 
been developed practically to their high- 
est possible degree of elaboration and 
general efficiency. 

In any program of remedial measures, 
it should be recognized that it would be 
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Loth unnecessary and practically impos- 
sible to attempt any full restoration of 
this river to its original state of pristine 
cleanliness. If all of the sewage and in- 
dustrial wastes were removed from the 
river, the drainage water from rural and 
agricultural areas would still constitute 
a major source of pollution, requiring 
purification of water supplies by essen- 
tially the same methods as are now fol- 
lowed. Probably the most reasonable 
criterion of limiting pollution would be 
the maximum capacity of efficient 
water-purification systems, both as to 
producing hygienically safe effluents and 
removing chemical substances rendering 
water impalatable or generally unsuit- 
able for domestic use. 

Before concluding this article, it is 
desirable to consider very briefly some 
of the administrative and legal aspects 
of the problems which may be involved 
in undertaking any comprehensive pro- 
gram of remedial measures such as that 
above described. 

Up to the present time the only con- 
certed action thus far taken by the 
states bordering the Ohio River toward 
ameliorating the damage to public 
water supplies resulting from virtually 
unrestricted pollution of this river sys- 
tem has been the formation of an Ohio 
River Board of State Sanitary Engi- 
neers, organized several years ago 
through the initiative of the Surgeon 
General of the U. S. Public Health 
Service, for the immediate purpose of 
curbing the discharge of phenol-bearing 
wastes into the river by coke-byproduct 
manufacturing plants. The results at- 
tained in this respect have been very 
encouraging, as complaints of chloro- 
phenol tastes in water supplies taken 
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from the river have been considerably 
diminished during the past ten years 
and have resulted largely from the oc- 
casional leakage of these wastes through 
the recovery processes installed for 
stream protection, \n effective notifi- 
cation system has been established by 
this board, whereby operators of down- 
stream filtration plants are forewarned 
when these upstream spills occur. 

The more recent functions of this co 
operative board have been very largely 
those of coordinating regulations and 
administrative policies of the states bor- 
dering the Ohio River with respect to 
pollution of the river and its tributaries 
No interstate compacts have thus far 
been negotiated or put into effect, nor 
has any definite action been taken by 
these states with respect to a general 
and systematic program of stream sani- 
tation for the Ohio River system as a 
whole. The chief value of the board’s 
activities to date has been in the inter- 
change of information and in mutual co- 
operation when more acute situations of 
common interest arise, such as that ot 
phenol pollution. 

The chief difficulty faced by interstate 
boards of this character, in so far as the 
application of comprehensive remedial 
measures of stream sanitation is con 
cerned, is that any voluntary treaty or 
formal agreement of joint action must 
be ratified by several state legislatures 
before it can become legally effective. 
Along the Ohio River this difficulty has 
been enhanced by the fact that in at 


AT CINCINNATI, this year’s meeting 

place of the American Waterworks Associa- 

tion, the limit of the Ohio's usefulness as 

a water-supply source is being approached 

as a consequence of industrial and sewage 
pollution. 


least one state bordering the river spe 
cific exception is made ot the applica 
bility of existing stream-pollution con 
trol laws and 
particular river, because ot its 


regulations to this 
being an 
interstate stream. 

The size and importance of the 
River and its vital 
try of the country at 


Ohi ) 
» the indus 
would seem 
to make it imperative that no effort be 
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tary condition of this wa | 
has jeopardized the 


reiation t 


large 
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satety and whole 

someness of the domestic water supplies 
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has damaged the 
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industrial Phe 
principal obstacles now standing in the 


recreation Uses. 
way of an intelligent and comprehensive 
program of river sanitation in this drain 
age area appear to be legal and admin 
istrative, as the 
data are fairly 


necessary engineering 
complete and well es 
tablished, mainly through studies mace 
during recent years by the U. S. Public 
Health Service. The institution of such 
a program should not be long delayed, 
as the present trend of population and 
industrial development presages more 
critical conditions in the near future un 
less they can be effectively curbed. The 
remedy lies in the hands of the several 
states bordering the river, in cooperation 
with the federal government, which also 
has a rightful interest in the broader in- 
terstate aspects of the problem. The more 
narrow local and commercial interests 
involved in this problem must, how 
ever, give way to the common good of 
all and place themselves solidly behind 


these governmental agencies before any 


real progress can be made toward its 


permanent solution. 
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Water Consumption Rises 
Many Supplies Require Expansion 


Records of a large number of communities show that consumption of water 
has been rising steadily since 1933 in all sections of the country— 
Numerous communities found to need additions to their sources of supply 


HE BUSINESS of the water 

utilities reached high levels in the 

era of prosperity preceding 1930 
and then dropped to points lower than 
could have been anticipated by the most 
pessimistic of waterworks operators. In 
1933 the rapid decline slackened, their 
business fluctuated during the year with 
the confused trends of general business 
activity and then definitely turned up- 
ward. 

The variations in water consumption 
in the average community are closely 
allied to local industrial activity and 
economic conditions. Domestic water 
consumption may be affected by the 
practice of unusual economy by con- 
sumers whose financial resources and 
earning capacity have been stricken, but 
water is a necessity and its cost is so 
low that the effect of a business depres- 
sion on domestic use is usually not of 
great significance beyond the halting of 
the normal increase. The industrial de- 
mand, however, fluctuates in harmony 
with the industrial activity of the com- 
munity. With the factory closed, little 
or no water is used and the revenue 
from that source ceases or becomes 
negligible in amount. In a community 
where 35 or 40 per cent of the total 
consumption is industrial, the slacken- 
ing of industrial activity seriously af- 
fects the operations of the water utility. 

Water utility operators are fully cog- 
nizant of conditions in the areas served 
by them, are able to evaluate the effect 
of local industrial activity on their busi- 
ness and to speculate on the future 
trends. The purpose of this paper is to 
attempt to bring these local trends into 
focus and present a cross-section of the 
United States as a whole. 

To this end, data have been assembled 
from published reports and private cor- 
respondence of more than 100 of the 
larger cities of the country, covering 
the period between 1925 and 1934. 
These have been carefully analyzed and 
to a certain extent culled to eliminate 
doubtful material, to produce as repre- 
sentative a picture as possible from a 
geographical standpoint and to stress 
particularly the industrial aspects. In 
preparing averages for the various sec- 
tions of the United States, the data were 
weighted in accordance with the amount 
of water produced. In order to prevent 
distortion of the curves, the largest 
cities of the country have been elimi- 
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nated, as in several instances special 
conditions prevailing indicated consid- 
erable divergence from general trends, 
and their magnitude was generally so 
great that they assumed too great weight 
in the composite data. 

The results have been summarized in 
the form of yearly indices based on the 
year 1926 as 100. Fig. 1 shows the 
total water production, the industrial 
consumption and other use, the last item 
including domestic consumption and un- 
accounted-for water. It can be seen 
that growth during the first four years 
was more or less normal, then shot 
steeply upward in 1929, with both do- 
mestic and industrial use following the 
same trend. For the country as a whole, 
the water consumption remained rela- 
tively stable in 1930, but fell sharply 
thereafter and reached its lowest point 
in 1933. It is interesting to note that 
in 1933, when the industrial consump- 
tion was only 774 per cent of 1926, do- 
mestic consumption and unaccounted- 
for water were about the same as in 
1926. Increasing business activity in 
1934 caused a sharp rebound, bringing 
the total consumption to a point above 
that of 1926 and to about the 1927 level. 

If we compare the curves with graphs 
of general business, it is evident that the 
water-consumption index lags about 
one year behind the more sensitive 
barometers such as the Federal Reserve 
Board’s index of industrial production, 
and, most important, it is not subject 
to such violent fluctuations. From the 
standpoint of water production, the 
water industry may be considered rela- 
tively stable. While it did not share 
fully in the upswing, neither did it 
plumb the depths of the depression. Al- 
though a ten per cent change in volume 
of business may mean the difference be- 
tween profits and no profits, in a well- 
managed company this should not be 
disastrous. 

Fig. 2 shows the total water consump- 
tion for certain sections of the country. 
It would appear that the Middle Atlan- 
tic states had the smallest share in the 
era of prosperity and felt first and re- 
ceived the worst blows of the depres- 
sion. All sections have shared in the 


sharp 1934 upturn, while the Souther 
states show a similar benefit in 1°33 
Only the Middle Atlantic states remain 
well below the 1926 level. In spite o/ 
the 1934 increase, their water-produc 
tion index is below the lowest figures 
reached during the depression by an) 
other section of the country. On the 
other hand, the reduction in total con- 
sumption from the 1929 and 1930 peaks 
is quite uniform in all sections, and were 
the year 1929 to be used as a basis oi 
comparison the decline and recent u; 
turn would show great similarity in | 
sections. 

An attempt to predict the probable 
immediate future trend would be foo!- 
hardy. In the past, engineers have r 
lied upon past records supplemented |) 
study and attempted evaluation of loca 
factors to produce curves that appeared 
reasonable. It is to be hoped that thei: 
predictions will appear more reasonab: 
a few years hence than they do toda) 
Among the cities canvassed a consider- 
able number reported studies made prior 
to 1925, which, when averaged, showed 
a predicted water consumption for the 
year 1935 about 45 per cent above th: 
actual 1926 use. The actual 1934 pro- 
duction, however, was only 14 per cen: 
above the 1926 figure. It is apparent, 
on the other hand, considering the rela- 
tive stability of the domestic usage, tha: 
a continued business advancement would 
alter the waterworks picture materially. 
The 1934 trend of increase in industria! 
water consumption, if continued for two 
years, would bring business up to the 
1929 level. While it may not be be- 
lieved that this will eventuate, still the 
waterworks operator may well consider 
the possibility as it affects his property. 


Yield of supply sources 


Information on the developed yield of 
the supply sources of the communities 
investigated was also requested. From 
the data obtained and from _ other 
sources, an attempt was made to deter- 
mine and fix the limit of capacity of 
each supply, regardless of whether it oc- 
curred in the collecting works, the puri- 
fication system or the pumping system. 

A comparison of the developed capaci- 
ties with the actual 1934 water require- 
ments would be of little significance. A 
water utility must be developed to meet 
the maximum demand, including fire 











draf 
vari 
mee 
in € 





draft, which may be made upon it. The 
variations in demand and method of 
meeting them are individual problems 
in each community. 

The primary factor is the amount of 
available storage on the system. Where 
such storage is negligible, the supply 
works are called upon to meet every 
fluctuation in load and must be designed 
accordingly. As the available’ storage 
is increased, the capacity of the com- 
ponent parts of the supply works may 
be reduced. 

As an example, in a city where the 
average annual daily consumption is 15 
million gallons, varying as follows, 

Maximum month 

Maximum week ... 


Maximum day 
Maximum hour 


16.5 m.g.d. 

- 18.7 m.g.d. 
21.0 meg.d. 
30.0 m.g.d. 

the draft on the supply works may be 
limited to the maximum daily rate (21 
m.g.d.) if available distribution storage 
of 2.1 m.g. exists and is fully utilized. 
Similarly, if 4.5 m.g. of available stor- 
age is utilized, the draft may be reduced 
to that of the maximum week (18.7 
m.g.d.). And if 21 m.g. is utilized, the 
draft may be reduced to the maximum 
monthly rate (16.5 m.g.d.). Storage 
capacities here stated are those actually 
used in reducing the peak demands on 
supply works. Additional storage is 
necessary to provide for fire draft, un- 
usually heavy peaks and stand-by re- 
serve against service interruptions. The 
quantity necessary for stand-by service 
and the limit of storage depletion as 
affecting pressure gradients are peculiar 
to each utility and must be studied 
individually. 

The extent to which a supply works 
should be developed is dependent largely 
upon the seasonal variations in demand, 
the amount of distribution storage avail- 
able and reasonable provision for future 
growth. In order to investigate the 
adequacy of existing supply works, it is 
necessary to take account of this inter- 
relationship. As a first step, the water 
utilities were grouped with regard to 
the relation of capacity to seasonal, 
daily and hourly fluctuations in demand 
as follows: 


Per Cent of 
GROUP Communities 
Communities where developed safe 
yield is equal to or less than: 
Average annual daily demand... 3 
Average demand during maximum 
month, but greater than aver- 
age annual daily demand ... 
Average demand during maximum 
day, but greater than average 
rate during maximum month. 
Average demand during maximum 
hour, but greater than aver- 
age rate during maximum day 
Communities where developed safe 
yield exceeds average demand 
during maximum hour 


In 3 per cent of the communities can- 
vassed the safe yield during an extreme 
dry period is estimated at less than the 
1934 average annual daily rate. These 
cities are in a precarious position. 

The second group, having developed 
capacities equal to the maximum month, 
or somewhat less, totals 7 per cent of 
the cities investigated. All the cities 
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FIG. 1—TREND OF WATER CONSUMPTION in the United States, 1925 to 1934. 
Total consumption lags about a year behind the sensitive index of industrial production. 
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FIG 2—THE RISING TREND OF CONSUMPTION is characteristic of all sections 
of the country. 
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FIG. 3—WATERWORKS CONSTRUCTION CONTRACTS and municipal bond sales 
for waterworks purposes. 


in this group require development of ad- 
ditional collecting works or purification 
and pumping improvements, to enable 
them to meet the immediate future de- 
mands, except one, which by reason of 
very large available storage, may not 
require immediate construction but will 
if there is any material increase in 
water demand. 


The third group, including those 
utilities developed to points between the 
maximum monthly and maximum daily 
rates, and aggregating about 31 per cent 
of the total, is more difficult to inter- 
pret without complete knowledge of 
each system. It is probable, however, 
that with any material increase in in- 
dustrial activity, at least one-half of 
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these communities will require addi- 
tional construction to provide a safe 
margin above requirements and surplus. 

The last two groups, aggregating 59 
per cent of the total, probably include 
a number of systems where peculiar 
local conditions will require new con- 
struction in the near future. 

Considering the waterworks systems 
included in this study, it appears that 
about 25 per cent of them require addi- 
tions to their sources of supply to meet 
the probable demands made upon them 
if the present gains in water consump- 
tion hold and continue to advance even 
moderately. The construction require- 
ments indicated are only those con- 
cerned with the adequacy of supply. 
Nothing is revealed in regard to neces- 
sary improvements in the distribution 
system, required replacement or re- 
habilitation of equipment, deferred main- 
tenance, or construction designed to en- 
hance the potability and appearance of 
the water furnished to consumers. 

The data presented are believed to be 
fairly representative of the class of 
cities selected. The problems of the 
smaller communities differ somewhat, 
and an attempt to apply the conclusions 
to the much greater number of smaller 
utilities might be misleading. However, 
a considerable volume of desirable or 
needed extensions of supply works is 
evidenced and, taking all factors into 
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account, there appears to be a substan- 
tial amount of construction that might 
go ahead if conditions were favorable. 


Difficulties of financing 


A demonstration of the desirability of 
additions to a waterworks system is not 
always sufficient to cause their immedi- 
ate construction. Both privately owned 
companies and municipalities must be 
able to finance the work. Private com- 
panies with reduced earnings have found 
financing difficult, but it is hoped that 
with the upward trend and improved 
bond-market conditions this difficulty 
will be removed. Taxpayers today are 
not disposed to vote large bond issues, 
no matter how desirable the improve- 
ment, unless it is to secure for their 
community a considerable share of fed- 
eral or state funds to promote construc- 
tion activity and provide work relief. 

During 1934 more than 800 water- 
works projects were authorized and fi- 
nanced through the PWA. Many other 
additions and improvements were car- 
ried on under the CWA, FERA and 
TERA. Fig. 3 shows the volume of 
contracts reported by Engineering 
News-Record for the last ten years and 
also the municipal bond sales for water- 
works purposes as reported by the 
Commercial and Financial Chronicle. 
The 1928 peak in the curve of contracts 





awarded is caused by one large con: 
of $42,000,000 for a water tunne 
New York City. Eliminating this 
normal item, the curve shows a 
ward trend from 1925 to 1929 and 
upward trend subsequently. The r: 
increase in 1934 shows strikingly +}, 
stimulus given to waterworks construc 
tion by government loans and grants 
The bond-sales curve drops precipitous|, 
after 1930. The complete data for 1934 
are not yet available, but with improved 
market and low interest rates the curve 
moved upward in that year. No finane- 
ing under the RFC or PWA is included 
in this record, and the curve indicates 
that the great bulk of the recent con- 
struction has been done with federal aid. 
Construction through private corporate 
financing during 1934 was negligible. 
Another $4,880,000,000 has been ap- 
propriated by Congress for work relici 
and to increase employment by provid- 
ing for useful projects. Of this, $900,- 
000,000 is scheduled for state, county 
and municipal public works. A _ con- 
siderable portion will go into water 
works improvements. Many that are 
badly needed will be undertaken, and 
also, in all probability, many that may 
not be warranted economically. To the 
extent to which the government is will- 
ing to finance new work the activity in 
the waterworks field should increase 
during the next few years. 


Emergency Measures Defer 


Approaching Water Shortage 


Rochester’s upland supply faced with depletion as a result of subnormal rainfall 
—To avoid water famine temporarily, the city arranged to purchase surplus water 
from a large industry and from a private utility serving part of the city and 
rearranged the conduit system to allow drawing on the lower levels of the lakes 


T WAS just a year ago that it became 
[ eviden that the consequence of sev- 

eral years of deficient precipitation 
was going to be a serious depletion at an 
early date of the upland water supply 
of Rochester, N. Y. While it could be 
seen that an actual water shortage was 
not likely to occur before the end of 1934, 
it appeared essential to supplement the 
supply immediately if shortage during 
1935 were to be averted. The steps taken 
in the emergency form the subject matter 
of this article. They include the pur- 
chase of the surplus water produced by 
the private water system of the city’s 
largest industry, the purchase of an addi- 
tional large amount from a private water 
company that ordinarily supplies part of 
the city, and the modification of the 
conduit system that brings water to the 


By MELoy SMITH 


Superintendent of Water, 
Rochester, N. Y. 


city so that a greater share of the reser- 
voir contents could be drawn on. 


Rochester’s water-supply system 


The normal water-supply system of 
Rochester is three-fold. The principal 
domestic supply comes from the Hem- 
lock-Canadice watershed. In addition, 
the central business portion of the city 
is served by a high-pressure fire system 
which, in recent years, has been pumping 
Hemlock water through its mains. Por- 
tions of five wards, as well as most of the 


towns contiguous to Rochester, ar 
served by the Rochester & Lake Ontario 
Water Service Corp., a subsidiary of the 
Federal Water Service Corp. 

Hemlock Lake is a glacial lake 7 mile; 
long and 4 mile wide, with a drainage 
area of 48 square miles. It lies between 
high hills 30 miles to the south of the 
city and almost 400 ft. above it. Water 
from this lake was first made available 
in 1876. Since then, the storage capac- 
ity of the lake has been increased by the 
construction of a dike, which is now at 
such a height that the maximum capacity 
of the watershed over a period of years 
has been utilized. 

Canadice Lake, a smaller reservoir, 
lies in a valley parallel to Hemlock Lake, 
2 miles to the east and 200 ft. higher. 
It was added to the system in 1919. This 
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lake is about 3 miles long, 4 mile wide 
and has a drainage area of 12 square 
miles. The stream into which the lake 
empties, about 4 miles in length, is led 
into Hemlock Lake and drains an addi- 
tional area of about 6 square miles. 

Because of its larger storage capacity, 
it is the general operating practice to 
use Hemlock as the storage and impound- 
ing reservoir. 

From these two lakes there are three 
gravity conduits by which the water is 
brought to the city: 

Conduit I was built in 1873-1875; the 
upper end consists of 1,000 ft. of 36-in. 
wrought-iron intake pipe and 10 miles 
of 36-in. riveted wrought-iron pipe with 
cast-iron bells. The lower portion is com- 
posed of 24-in. cast iron. 

Conduit II was completed in 1894 and 
consists of 24 miles of  brick-lined 
masonry tunnel of a horse-shoe shape, 6 
ft. wide and 6 ft. high, discharging into 
a 38-in. riveted-steel pipe. 

Conduit III starts at the end of the 
brick tunnel. It was completed in 1918 
and consists of about 8 miles of 37-in. 
cast-iron pipe, and the remainder is of 
lock-bar steel. 

The Holly or fire-pressure system is 
a separate system of mains which serves 
the central commercial and industrial 
district and a considerable outside area, 
including manufacturing and minor mer- 
cantile districts. Supply is by continuous 
direct pumping from either, or both, of 
two pumping stations. The normal pres- 
sure maintained is 90 Ib. per sq.in., which 
is raised to 125 Ib. per sq.in. during fires. 
The consumption of the system averages 
about 500,000 gal. per day. Because of 
its age and because a large portion of the 
pipe is laid on rock, this system requires 
constant maintenance and inspection in 
order that leakage may be confined to 
reasonable limits. 

Early in May of 1934 it became appar- 
ent that the lakes were not going to fill 
up and that the estimated safe yield of 
30 m.g.d. from the Hemlock-Canadice 
watershed was too high. Therefore, sev- 
eral changes in operating procedure of 
the system were put into effect, and sev- 
eral additions were made to the plant. 

The first step to conserve the water 
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FIG. 1—ROCHESTER’'S water supply is 
drawn principally from two lakes about 30 
miles south of the city. Because of the 
limited capacity of this source after several 
years of deficient rainfall, an additional sup- 
ply must be provided, for which two alter- 
nate plans have been proposed. One would 
draw water from Lake Ontario; the other 
would develop another upland lake. 


was to reintroduce Genesee River water 
into the Holly system, which was done 
on May 8, 1934. Genesee River water 
is not clean, however, and the effects on 
the distribution system and the pumping 
machinery are far from desirable. Al- 
though additional screens have been in- 
stalled in the system, the wear on the 
pump impellers is noticeable. 

Newspaper advertisements and public 
announcements requesting the public to 
stop lawn-sprinkling were put into effect 
early in the summer. The people of the 
city responded so well that a considerable 
load was taken off the system of the 
private water company as well as off the 
city system, a result that was not at all 
desired by the company. 

The repair department of the water- 
works early in the year started an inten- 
sive distribution-system survey and dis- 
covered several large leaks, which were 
promptly repaired. The most gratifying 
part of this work was the result obtained 
from the survey of consumers’ services. 
Upon the discovery of a leak the property 
owner was notified by postcard that the 
leak should be properly repaired, and in 
almost every instance this was done on 
the first notification. 

The annual pitometer survey was con- 
tinued, and the recurrence of leakage 
discovered was found to be small, prov- 
ing to this department that this method 
is of great value in keeping leakage at 
a minimum, 


Kodak water purchased 


The Eastman Kodak Co., whose prin- 
cipal plant, Kodak Park, is located in 
the northwestern part of the city, had its 
own water plant. There is an intake and 
pumping station on the shore of Lake 
Ontario, and there are two cast-iron 
force mains connecting the pumping sta- 
tion with the Kodak Park plant. Their 
water, which is used primarily for manu- 
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facturing processes and fire protection, 
is filtered through slow sand filters and 
is not treated in any other way. 

Through cooperation with the Kodak 
officials and the State Water Power and 
Control Commission, the city obtained 
permission to use as much as 4 m.g.d. of 
Kodak water when and if the Kodak Co. 
could spare it, for the period of the 
emergency. A 30x20-in. wet connection 
was made with the company’s 30-in. force 
main at a point where the Kodak water is 
under a very small head. The 20-in. pipe 
is reduced to 16-in. and carried into a 
17,000-gal. covered steel tank. The flow 
of the water into this tank is regulated 
by a float-actuated butterfly valve. The 
Kodak water is sterilized in the tank by 
the ammonia-chlorine process, and then 
pumped against the head of the Hemlock 
system by a 4-m.g.d. pump. Nearly 
1,500 ft. of 16-in. cast-iron main was laid 
in Dewey Ave., to connect this plant with 
the city distribution system. 

The ordinance authorizing this work 
was passed by the city council on June 25, 
1934. The plant was built entirely by 
regular waterworks employees, and water 
was turned on and the plant put into 
operation late in August. 

The Eastman Kodak Co. has furnished 
the site for the pumping station rent free, 
and is selling the water to the city at cost, 
which averages something less than 4c. 
per thousand gallons. The cost of re- 
pumping and treating the water has aver- 
aged about lic. per thousand gallons, 
with no allowance for the amortization of 
the plant. The plan has been used to 
capacity since its completion, 


Conduit system modified 


It has long been the desire of the 
Rochester waterworks to abandon the 
Hemlock Lake end of Conduit I because 
of its elevation. It is possible to draw 
from a much lower lake level with the 
intake that serves Conduits II and ITI. 
Hence, during seasons of low storage 
and large consumption there was great 
danger of exposing and collapsing the 
intake. Also, the upper end of Conduit 
I, consisting of 50,799 ft. of 36-in. 
wrought-iron pipe, *s-in. thick, had out- 
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: lived its usefulness, and considerable 
difficulty has been encountered in making 
repairs when leaks occurred. 

The plan adopted to eliminate the diffi- 
culty of the high intake of Conduit I was 
to construct a cross-over between Con- 
duits I and III at a point about 11 miles 
north of Hemlock Lake. At this location 
the two conduits are about 4,100 ft. apart, 
and the hydraulic grade of Conduit I is 
lower than that of Conduit III, thereby 
obviating the necessity of pumping and 
eliminating all of the 36-in. wrought- 
iron pipe. 

The new cross-over consists of 24-in. 
(inside diameter) spiral-welded iron 
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FIG. 2—CROSS-OVER CONNECTION of 24-in. spiral-welded iron pipe between 
Conduits I and II, to allow the lower levels of Hemlock Lake to be drawn upon safely. 


pipe, which is coated and lined with bitu- 
mastic enamel. Most of the pipe sections 
were in 40-ft. lengths. A few shorter 
pieces were used to conform to the con- 
tour of the land. Bolted sleeve couplings 
were used for the straight pipe. 
Construction was started on Aug. 20, 
and water was turned on Oct. 10. As in 
the case of the Kodak pumping station, 
all the work was done by employees of 
the waterworks department. This proj- 


FIG. 3—STORED CONTENTS of Hemlock 
and Canadice Lakes, from 1928 to 1934. 
Reserve supply in May, 1934, was abnor- 
mally low, due to deficient rainfall, and it 
was recognized that a badly depleted supply 
was not far in the future. 
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ect was designed by and constru 
under the supervision of A. P. M 
waterworks engineer. 

The cast-iron portion of Conduit 
still in excellent condition, and 
broken into at the time the connec: 
was made, the interior was found 
free from tubercles or encrustations 


Water purchased from utility 


The last emergency measure taken was 


the construction of a 16-in. connectio: 


between a main of the Rochester & Lake 


Ontario Water Service Corp. and t! 
Cobbs Hill distributing reservoir of + 
city system. About 1 m.g.d. has b 
taken from this source. 


at a cost of 7.8c. per thousand gallons. 
Although these measures were ac 
quate in the emergency to avert an in 
minent shortage it was evident that the 
were only capable of giving temporar) 
relief and that the situation called for a: 
additional supply of water. A _ non 


partisan committee after several month: 


of study recommended two alternat: 
plans for a permanent additional supply 
A modification of the upland water pla: 
(Honeoye Lake) recommended in th 
Hazen-Eddy-Fisher report of 1927, o 
the construction of a pumping plant or 


Lake Ontario at a point 84 miles west 


of the outlet of the Genesee River. 
Because of the lower initial cost of the 

latter plan, it was adopted by the public 

works and engineering committee of the 


city council, and the council authorized 


the city manager to petition the State 
Water Power and Control Commissior 
for authority to construct a 10-m.gd 
plant using Lake Ontario water. 

Considerable political opposition t 
this plan has developed, however, and t: 
date the answer to Rochester’s need for 
a permanent additional water supply is 
either “in the laps of the gods” or in the 
hands of the politicians. 
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Ohio Valley Well Supplies 
Subject to Slow Reduction of Capacity 


The safe yield of a multitude of small water systems in the Ohio drainage basin 
that draw on subsurface storage is limited by the underground basin’s extent, 
the rate of recharge and the permeability of the subsurface materials—Many 
well systems are approaching depletion from long-continued overdraft pumping 


of the Ohio River probably 

between 700 and 800 public water- 
works supplied from wells. The com- 
munities served range in size from Day- 
ton, Ohio, with more than 200,000 
inhabitants, to villages of less than 1,000 
population. To water-supply engineers 
perhaps the most outstanding character- 
istic of these waterworks is the great 
variety in the sources of their under- 
ground supply. From place to place 
the wells differ widely in their depths, 
the rocks that they penetrate, the quant- 
ity of water that they produce, and the 
chemical character of that water. The 
variation is not altogether haphazard, of 
course, but is determined by the strati- 
graphy and structure of the underlying 
terrain, which has been studied and 
mapped in considerable detail in nearly 
all parts of the region through the co- 
operative effort of many geologists dur- 
ing the last hundred years. 

Nearly the entire Ohio River Basin 
is underlain by rocks of Paleozoic age. 
These consist of a great succession of 
sedimentary strata (chiefly sandstone, 
shale, and limestone) a good many 


Tat ARE in the drainage basin 


FIG. 1—PALEOZOIC ROCKS cover a large portion of the north- 
eastern part of the country. They include numerous water- 
bearing sandstones and limestones interbedded with shales that are 
generally unproductive or yield only small quantities of water. 


By O. E. MEINZER 


Geologist in Charge, Division of 
Groundwater, U. S. Geological Survey, 
Washington, D.C. 


thousands of feet in aggregate thickness. 
They have been divided, somewhat ar- 
bitrarily, into five rock systems—the 
Cambrian, Ordovician, Silurian, De- 
vonian and Carboniferous. In most of 
the basin these strata lie nearly hori- 
zontal but dip enough to bring suc- 
cessive beds to the surface from place 
to place, so that at one town water- 
bearing sandstone or limestone may be 
at the surface, while at the next town 
the surface rock may be an unproductive 
shale. Virtually the entire stratigraphic 
succession, from the lower part of the 
Cambrian to the upper part of the Car- 
boniferous, appears at the surface at 
some place in the Ohio River Basin. 
There is one characteristic of all these 
Paleozoic rocks throughout practically 
all of the Ohio River Basin which 
greatly diminishes their value for water 
supply—namely, that they contain 
potable water only in the upper few 


the Ohio basin. 


Outwash sand 
and gravel 
shown in black, 


hundred feet, and at greater depths they 
contain only salty water unfit for use. 
This is not equally true of the Paleozoic 
rocks farther west, for in Wisconsin, 
Illinois, Minnesota, lowa and Missouri 
many of the public supplies are derived 
from deep wells in the Paleozoic strata. 
In the northern part of the Ohio 
River Basin the Paleozoic rocks are 
covered with glacial drift, including 
great quantities of sand and gravel 
washed out from the ancient glaciers 
and deposited in the valleys of the Ohio 
River and its northern tributaries and 
also in ancient buried river courses not 
now occupied by rivers. The most pro- 
ductive sources of groundwater in the 
entire basin are these glacial deposits. 
especially the deposits of outwash sand 
and gravel. Hence, in the part of the 
basin north of the Ohio River and along 
the river itself there are numerous cities 
of considerable size that have water- 
works supplied from wells, but else- 
where in the part of the basin south of 
the river only the smaller towns as a 
rule utilize wells for public supplies. 
Everyone connected with waterworks 
affairs knows that in the aggregate a 


FIG. 2—GLACIAL DRIFT covers much of the northern part of 

The most productive sources of groundwater in 

the entire basin are in these glacial deposits, especially the de- 
posits of outwash sand and gravel. 
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great deal of trouble is experienced with 
public supplies derived from wells. 
There appear to be two principal rea- 
sons for this trouble. 

In the first place, the well-water sup- 
plies have the inevitable disadvantage 
of the small town waterworks in being 
constructed and operated with relatively 
little engineering service. Thus, in 1930 
there were in the state of Ohio 268 pub- 
lic water-supply systems that derived 
their water entirely from wells, and 
these systems served 1,235,000 people. 
In contrast, there were 91 systems that 
derived their water entirely from sur- 
face streams or lakes and_ served 
3,105,000 people. Thus, the average 
well-water system in Ohio serves not 
quite 5,000 people, whereas the average 
surface-water system serves nearly 
35,000 people. In the region south of the 
Ohio River the contrast in size is still 
greater. 

In the second place, the well-water 
supplies have the disadvantage that as 
a rule neither the consulting nor the 
operating engineers are specialists in 
groundwater hydrology, and only rarely 
is advice obtained from a geologist who 
is a competent specialist in this highly 
technical subject. As a matter of fact, 
most groundwater developments have 
been more or less haphazard, and ques- 
tions of permanency of the groundwater 
supplies and of available means for im- 
proving them have been answered 
largely by random conjecture rather 
than by the application of sound techni- 
cal methods. 


Groundwater quality 


Many of the groundwater supplies are 
unsatisfactory because of the hardness 
or high iron content of the water. Some 
of the larger communities have found a 
solution of this problem by replacing 
their wells with properly treated surface 
supplies. Other communities may find 
it advisable to make this change, per- 
haps keeping their wells for a reserve 
supply or utilizing the groundwater for 
special purposes, such as for use in cool- 
ing plants. Many of the mineralized 
groundwater supplies can, however, be 
made quite acceptable or can at least be 
greatly improved by utilizing modern 
methods of softening and iron removal. 
This method of improving the quality of 
the water is available to many communi- 
ties where the installation of surface 
water supplies would be undesirable, im- 
practicable or prohibitive in cost. 

Wherever salty water underlies fresh 
groundwater, there is a possibility that 
the salty water will be drawn up by the 
lowering of the head in the fresh water 
that results from heavy pumping. Ifa 
perfectly watertight bed separates the 
fresh water from the underlying salty 
water, there can be no contamination 
of the fresh water except through leaky 
wells or other excavations that extend 
to the salty water. However, few beds 
are so impermeable, continuous and un- 
broken that they will allow no upward 
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escape of water under differential head. 
If salt-water contamination is caused by 
defective wells, the trouble can generally 
be located by proper methods of in- 
vestigation and can be stopped by effec- 
tive sealing or recasing of the wells. 
In the Ohio River Basin comparatively 
little salt-water contamination has thus 
far been reported. However, it should 
be recognized that the potential condi- 
tions exist and that salt-water encroach- 
ment is often a slow and _ insidious 
process, 


Groundwater quantity 


With respect to quantity of water, 
the basic fact is that groundwater sup- 
plies are derived from natural under- 
ground reservoirs. The performance of 
an underground reservoir depends on 
its capacity and its recharge, and upon 
a factor not involved in surface reser- 
voirs—the permeability of the water- 
bearing material. If the material is 
permeable, the wells will yield copiously 
without much immediate drawdown, and 
the popular faith will prevail that there 
is an inexhaustible supply, quite re- 
gardless of the capacity of the reser- 
voir or its rate of recharge. If the rate 
of pumpage exceeds the rate of re- 
charge, there will be progressive de- 
pletion, with ultimate trouble unless 
there is timely development from an ad- 
ditional source. An insidious feature of 
groundwater developments is that many 
of the underground reservoirs have such 
great capacity that even after vears of 
heavy pumping it may be impossible 
without systematic investigation to de- 
termine whether the pumped water has 
been replaced by recharge or derived 
from storage. Pumping from a group 
of wells necessarily develops a hydraulic 
gradient from all directions toward the 
wells, and the resultant cone of depres- 
sion is inevitably enlarged and deepened 
as the rate of pumping is increased. 
Thus, the mere fact of lowering of the 
groundwater level in the vicinity of 
pumped wells or of progressive lowering 
with increased rate of pumping gives no 
positive evidence as to the existence of 
overdraft. 

In a time of drought, wells may fail 
because of increased demand and dimin- 
ished recharge, but generally this is 
only the proximate cause, while the ulti- 
mate cause is likely to be the overdraft 
which through many years has been 
leading slowly but surely to failure of 
the supply. 

In March, 1916, the United States 
Geological Survey responded to an 
urgent request from the citizens of 
Canton, Ohio, in regard to the city’s 
water supply, which then as now was 
obtained entirely from wells. In a field 
examination of four days, G. A. Waring 
found that the pumpage for the city 
waterworks averaged nearly 7 m.g.d., in 
addition to which there was industrial 
pumping, and that in the vicinity of the 
city wells the groundwater level had 
declined about 5 ft. in 34 vears. 





About nineteen years later, in Fe’ 
ary, 1935, D. C. Warner, execu: 
secretary of the Ohio Water Conserya- 
tion Board, spoke to an intensely 
terested group of representative men ip 
Canton on the problem of the city’s 
water supply. In this meeting it was 
reported that the water supply is <:j]] 
obtained entirely from wells, that the 
municipal pumpage ranges in general 
between 10 and 15 m.g.d., the total 
pumpage between 20 and 30 m.g.d., and 
that the groundwater level has declined 
from an original position of 8 to 14 ft. 
below the surface, to the present posi- 
tion in the vicinity of the city wells of 
30 to 100 ft. below. Mr. Warner recom- 
mended the construction of two infiltra- 
tion reservoirs to recharge the under- 
ground supply. 

Obviously, a very large quantity of 
water has been pumped through tly 
years from the water-bearing gravel and 
sandstone at Canton. A systematic hy 
drologic investigation would disclose ap- 
proximately how much of this water 
was taken from storage and how much 
was supplied by recharge, but a much 
closer approximation could in the course 
of time be obtained if such an investiga- 
tion were followed by periodic measure- 
ments or continuous automatic records 
of the water levels in properly located 
unused observation wells and definite 
records of the pumpage from each pro- 
ducing well or well field. With such 
information at hand, it would be possible 
to proceed intelligently in making addi- 
tional developments by wider distribu- 
tion of the wells or by construction of 
reservoirs to augment recharge or for 
direct use. Canton appears to be a fair 
sample of many cities in the Ohio River 
Basin and throughout the United States 
that have adequate water resources but 
lack basic information and a systematic 
plan of development. 


Extensive survey needed 


During the 23 years that the writer 
has been in charge of the groundwater 
investigations of the United States Geo- 
logical Survey he has recommended 
programs of observation in numerous 
heavily pumped areas similar to those 
recommended for Canton. In many of 
the important areas of groundwater de- 
velopment such programs have been es- 
tablished and carried on, more or less 
imperfectly and intermittently, for a 
period of years. There have, however, 
been almost no funds at any time that 
were available for the purpose of round- 
ing out such a program and placing it 
on a substantial continuing basis. In 
recent drought years, when large sec- 
tions of the country have been almost 
entirely dependent on groundwater, 
there has been great anxiety and much 
vague conjecture as to the depletion of 


.the groundwater supplies. It is high 


time to apply common-sense procedure 
to this major national problem, to the 
end that reliable periodic inventories can 
be made of our water resources. 











Improving Water Service 


by Elevated Tanks and Booster Pumps 


A group of five articles reporting the results of the operation of storage and pumping 
facilities provided on the water-distribution system—They demonstrate the value 


of these devices in improving pressure conditions and reducing operating costs 


+ 


Tanks and Booster Stations 
Demonstrate Their Value 


By DoNnaALp H. MAXWELL 


Alvord, Burdick & Howson, Consulting 
Engineers, Chicago, Ill. 


ECENT DEVELOPMENTS in 
R the introduction of elevated tanks 

and booster pumping stations in 
Detroit, Indianapolis, Kansas City 
(Kan.), and Milwaukee, as described 
in the following interesting and timely 
articles, show the increasing realization 
of the advantages of such facilities for 
economically correcting undue pressure 
fluctuations and relieving local water- 
shortage situations. There are doubtless 
many other water svstems which could 


advantageously make use of them to im- 
prove service and operating conditions 
or to defer heavy investment in in- 
creased feeder mains and main-station 
pumping facilities. 

In the last few years improved facil- 
ities have been made available for pro- 
viding more satisfactory elevated stor- 
age. These include the development of 
elevated tanks of large capacity and rel- 
atively shallow depth and improved ap- 
pearance. For those situations where it 
is uneconomical to provide sufficient 
storage to float on the system at all 
times, reliable control equipment is now 
available to limit the hours in service. 
A further development of this idea is the 


standpipe operated in combination with 
booster pumps, which may be remote- 
controlled if desired for peak-rate or for 
fire-reserve service. 

Increasing emphasis is being placed 
on the sanitary hazards incident to drop- 
ping of pressure below the level of the 
consumer’s fixtures. The desirability of 
more uniform service and the better 
facilities now available to accomplish it 
both contribute to the increased interest 
apparent in elevated storage. 

At Burlington, lowa, the Citizens 
Water Co. installed a standpipe 65 ft. 
high, of 1-m.g. capacity, and a booster 
station with a 2-m.g.d. pump in the 
southern part of the distribution system 
in 1925. Experience with the installa- 
tion was so satisfactory that in 1930 the 
water company installed a 1.4-mg. 
standpipe 60 ft. high and a 2-m.g.d. 
booster pump near the west limits of the 
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distribution system to correct local pres- 
sure deficiency and to improve further 
the efficiency of the distribution system. 
This tank is also to serve as a supply 
point for a future high-level district. 

Installations similar to that at Bur- 
lington have recently been made both at 
Racine and Kenosha, Wis. The Racine 
installation, made in 1931, consists of a 
2}-m.g. standpipe, 65 ft. high, located 
near the west city limits. At the present 
time the standpipe floats on the distribu- 
tion system, the upper portion absorbing 
fluctuations in the consumption rate 
and contributing materially to pump- 
ing economy of the new electrically 
operated main pumping station. The 
installation has overcome pressure defi- 
ciencies in the western portion of the 
city and has greatly improved the effi- 
ciency of the distribution system. 

The standpipe at Kenosha, just being 
completed, is also of 2}-m.g. capacity 
and 65 ft. high and similarly located to 
the one at Racine, floating on the dis- 
tribution system opposite the pumping 
station. A 5-m.g.d. booster pump is 
provided, remote-controlled from the 
main pumping station. It was estimated 
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that the improvement at Kenosha would 
make it possible to defer for several 
years extensive additions to the feeder 
mains. 

At Glencoe, Ill., the pumping station 
was operated at first without the advan- 
tage of elevated storage. The power 
consumption during 1931 averaged 1,835 
kw.-hr. per m.g. delivered to the mains. 
During the first six months’ operation 
with the elevated tank in service, the 
power consumption per m.g. averaged 
1,235 kw.-hr., or two-thirds of the for- 
mer power use. The annual saving in 
power for pumping was estimated at 

2,500 per year, or enough to cover 
interest on investment, depreciation (on 
sinking-fund basis) and on maintenance 
of the tank. 

The installations described in the fol- 
lowing articles should be of great inter- 
est to waterworks managers of small 
plants still operating by direct pressure 
or to managers of larger plants that 
have outlying areas in which unsatis- 
factory pressures prevail during the 
peak hours of consumption. Elevated 
storage in many such cases will be 
found to be an economical solution. 


Elevated Tanks in Detroit 


By GerorGE H. FENKELL 


General Manager, Department of Water 
Supply, Detroit, Mich. 


LEVATED water tanks have been 
E, highly effective in Detroit in im- 
proving pressure conditions. As 
compared with other cities, Detroit’s 


FIG. 1—DETROIT ELEVATED TANK holds 2 m.g. 
42, ft. above the ground. 


Eliminate Pressure Pulsations 









water pressures are rather low, and in 
consequence it is necessary that they be 
kept fairly uniform. There are now 
five tanks in the system, four of 14-m.g. 
capacities and one of 2 m.g., the first 
of which was placed in operation in the 
summer of 1927. The result of their 
use has been largely to eliminate the 











The bottom of the tank is 
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pulsation in pressures that would oth 
wise be inevitable in a closed syst: 
Also, the tanks assist in maintain 
fairly uniform pressures during times 
maximum demand. 

As providing elevated storage 
large quantities of water is expensi 
to provide sufficient tank capacity «, 
maintain pressures uniform while ‘)¢ 
tank is allowed to float on the line woi!| 
in many cases be entirely uneconomic: 
This has led the writer to the conc! 
sion that the time of filling and the ti: 
of discharging such tanks should | 
closely controlled. To accomplish this 
in Detroit, the pipe line which leads 
from the street main to the tank has :; 
each case been designed to allow eas) 
control. A short section of this line 
divided into two parts, and a contro! 
valve is installed in each part. Thus, 
there are two valves that may be oper- 
ated for regulation instead of a sing! 
larger valve. These valves can li 
either manually or automatically oper 
ated. An orifice plate has been inserted 
at each valve to reduce wear on the 
valve parts during operation and use. 

The method of operation involves al- 
lowing a tank to ride on the line dur- 
ing the spring and autumn, also in the 
winter provided the fluctuation in water 
level in the tank is sufficient to prevent 
freezing. When the change in wate: 
level is inconsiderable, the tank is shut 


Wednesday 


FIG. 2—SEVEN-DAY pressure chart on 
Plymouth Road elevated storage tank. 
When tank was shut off for a day, the 
pressure in the mains at that point 
fluctuated widely. 


off and drained during the coldest 
months. During the summer and when 
there is difficulty in maintaining pres- 
sures, the tank is allowed to fill during 
the night, and the valves are then 
closed and the water is held until its 
use is most needed. Thus, during the 
sprinkling season the first valve is 
opened about 5 p.m., and the second 
valve about an hour later. The floor- 
stands for all of the control valves are 
provided with motor mountings, but so 
far the clocks and motors have not been 
set and the valves are now manually 
operated. 

A study of the possible ways of pro- 




















(ry 


Se ae ee) i a a eee, | ie 





viding water storage, to be of service 
during hours of peak demand, leads to 
the conclusion that there are several 
ways in which this problem can be at- 
tacked: Water can be drawn into a 
reservoir at night and pumped into the 
mains as needed; the bottom of the tank 
can be set near what will be the normal 
water level, and the tank can be filled 
at night by pumping; the tank can be 
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set so that the normal water level will 
be near the top ‘and the water can be 
discharged by pumping. Under certain 
conditions each one of these methods 
will prove satisfactory, but it should be 
borne in mind that it is poor economy 
during times of greatest demand to fill a 
tank only partly full or to allow the 
water that has accumulated to be dis- 
charged before it is most needed. 


Storage on Distribution System 
Raises Pressures and Reduces Pumping 


By J. P. SCHWADA 


City Engineer, Milwaukee, Wis. 


cities, the pumping stations are lo- 

cated at considerable distances from 
the center of consumption. In conse- 
quence, water leaving the pumping sta- 
tions travels long distances in the dis- 
tribution system before reaching the 
consumers. With the growth of the city 
during recent years, these distances 
gradually became longer until finally 
in the outlying high areas entirely in- 
adequate pressures were obtained. In 
some places the pressures during the 
sprinkling periods on extremely warm 
days were so low that no water could 
be obtained. 

In order to improve the situation, a 
rather comprehensive investigation was 
made as a first step. Recording pres- 
sure gages were installed throughout 
the city, to obtain a continuous record 
of pressure conditions. Data on the 
flows in the feeder mains were obtained 
by means of recording and manually 
read pitometers. Peak daily and hourly 
rates of pumping for the past ten years 
were plotted, and the curves were 
projected to determine the probable 
future requirements. Studies were made 
of population and area growth, and the 
rate and variation of water consump- 
tion in various types of areas were de- 
termined. Among other things it was 
found that in some residential areas the 
peak sprinkling demand for water was 
eight times the yearly average. On 
further study of this peak demand it 
was found that the volume of water re- 
quired was comparatively small. The 
water was demanded at a very high 
rate but for a very short period of time. 

To illustrate the situation, two highly 
built-up areas will here be considered, 
one 5 miles from the pumping stations 
and the other 12 miles. Both areas 
were experiencing low water pressure 
several evenings a year during the 
sprinkling period. In the area 12 miles 
from the pumping stations the pressure 
would drop to zero and remain there 
for an hour or more. In the other area 
the pressure would drop to 3 or 4 Ib. 
per sq.in. 


lk MILWAUKEE, as in many other 


To improve these conditions in the 
most economical manner, two 1.5-m.g. 
elevated storage tanks were erected and 
placed as near as practicable to the 
areas that had been experiencing the 
low pressures. The effect of these 
tanks was carefully studied, and the 
favorable results obtained led the city 
to consider storage on a larger scale 
to take care of the future pumping re- 
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quirements beyond that due to sprinkling 
only. 

Milwaukee is not favored with a 
natural elevated site in the high-service 
area which would be suitable for ele- 
vated storage on a large scale. Conse- 
quently, it was decided to select a suit- 
ably situated site, erect storage tanks at 
ground level and to insall a small sta- 
tion with booster pumps to get the 
water out of the tanks and into the 
distribution system. The site chosen 
for the booster station is at the intersec- 
tion of two large feeder mains, afford 
ing ample inlet and outlet pipe capacity. 
The plan adopted contemplates two 6- 
m.g. steel tanks, each 165 ft. in diameter 
and 37 ft. high. One of these tanks has 
been erected and was used last year, 
together with the booster station which 
houses one 20-m.g.d. motor-driven 
centrifugal pump. 

As some future date the other 6-m.g. 
tank will be erected, and the pumping 
capacity of the station will then be in- 
creased from 30 to 120 m.g.d. according 
to requirements. 

The tanks are the 


used in summer 


ELEVATED STORAGE TANK of 1.5-m.g. capacity at Hawley Road. 


BOOSTER PUMP STATION and 6-m.g. storage tank. 
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RATE of high-service water consumption 

has increased since tank and booster in- 

stallations from a peak rate of 116 to 182 

m.g-d., and still a satisfactory service is 
maintained. 


time only, are drained in September and 
are kept out of service until May. They 
are filled at night when the consump- 
tion demand is low and are shut off au 
tomatically when full. One of the 
1.5-m.g. elevated tanks floats on the 
line. The other elevated tank and the 
booster station, on the other hand, are 
only operated when the 
water is excessive. 

The use of the tanks has made it pos- 
sible to furnish water at satisfactory 
pressures in the two high areas referred 
to even during the evening sprinkling 
periods. In the one area, where for- 
merly the pressure charts indicated 
zero for as long as two hours, the 
minimum pressure last summer during 
the peak consumption demand was 16 Ib. 
per sq.in. In the other area, where 
formerly the pressure would drop to 4 
Ib., the minimum pressure last summer 


demand for 


was 15 
sures was obtained in spite of the fact 
that the peak hourly consumption rate 


Ib. 


tank was 


Indianapolis 
made in the Irvington 
district, serving a population of 64,000 
people, indicate that ample service with 
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1—ELEVATED TANK having a capacity of 1.5 m.g., 


installed at the extreme 
eastern edge of Indianapolis by the 
observations 
high-pressure 
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in the high-service area increased | 
a 116-m.g.d. rate to a 182-m.g.d. 

an increase of 57 per cent, during 
past six years. 

It is of importance to note that 
use of the tanks has cut down the | 
variation in the pumping rates at 
major stations, especially on peak d 
Then, too, the feeding of water to : 
distribution system from several | 
tions has reduced the velocities in 
feeder mains, which in turn has 
creased the pressure losses. Of 
greater importance is the fact that 
use of storage has postponed for sev: 
years the construction of another ma 
pumping station, tunnel and fee 
mains which had been previously co: 
templated and _ tentatively — plann 
With a pumping capacity of 120 m.g. 
the booster station serves as a maj 
station during the short periods of hig 
consumption. 

The storage tanks in conjunction wit 
the booster pumps are therefore servin: 
satisfactorily in the Milwaukee wate: 
works system and have proved then 
selves to be a valuable adjunct to 
operating facilities. 





Indianapolis Pressures Improved t 
And Pumping Costs Reduced p 


By W. C. MABEE 


Chief Engineer, Indianapolis Water Co., 
Indianapolis, Ind. 


a 

tl 

t 
adequate volume has been maintained 1 
even during periods of excessivel) t 
heavy draft. Pressure measurements ‘ 
made immediately after the tank was f 


placed in operation in 1931 during th: 
peak loads of a high consumption period 
are compared in the accompanying 
charts with measurements made under 
similar draft conditions before the tank 
was put in service. Part of the Irving- 
ton district, the area known as Beech 


pee" TLL oe 


installed by the 


Indianapolis Water Co. at the eastern edge of the service area. 
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Note:-A/l elevations 
given are gage 


rate =8.9M6.D elevations 


4-- 3.6 miles) --- 


61/b 46 it 


Ordinary service, July & 13 F50 BH 
— S0Ib:3 
um service, July 15,193! 


-1616 
ea 


ee ee ee oo 


Engine house No.25 
EL BMC 
| 
| 
ton & Wash. | 
E 7 826 
Irvington tank 
£935 
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and after the installation of the Irvington 


levated tank. 


Grove, did not show the degree of im- 
provement noticeable elsewhere, how- 
ever. The difference is attributed to 
the fact that this town is supplied from 
a single force main and the entire sup- 
ply of water is taken at the extremity of 
the pipe line, with no gridiron available 
to support the feed. 

The Irvington tank (ENR, Feb. 25, 
1932, p. 281) is of the radial-cone-bot- 
tom type, 974 ft. to the top with a 25-ft. 
water depth. The water in the tank 
floats on the system at all times. The 


tank is equipped with altitude-valve con- 
trol, automatic heating equipment and 
tank-level transmitter to a pumping 
station 11 miles away. 

Before the tank was installed, 
heavy draft in the Irvington district, 
occasioned by the extreme hot dry 
weather, had established a heavy pump- 
age record of 19 m.g.d. at the Michigan 
booster station, leaving no reserve ma- 
chinery available for a possible break- 
down or other interruption in service. 
After the tank was in service, the 
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RIG. 3—IRVINGTON high-pressure district receives its supply from the Michigan 
booster station. The elevated tank is near the district’s eastern edge. 


. 


booster station pumped at a maximum 
rate of 9 m.g.d. between the hours of 
7 and 8 p.m. with 10-m.g.d. 


capacity in reserve. 


pumping 
The tank during 
that hour was discharging at a rate in 
excess of 10 m.g.d. and maintaining 
relatively flat hydraulic the 
entire district. 

This desirable result was made pos 
sible by the efficient use of the gridiron 
system in reducing high velocities and 
consequent high friction head 
were kept at a minimum by 
reason of reduced velocities and shorter 
distances between sources of pressure 
and areas of consumption; the district 
is now fed from one end by the booster 
station and from the other end by the 
elevated tank, a dual feed into the pipe 
system at its extremities 

The tank also provides better service 
by maintaining higher and more ade- 
quate pressures in regions of greatest 
demand, making available more water 
for withdrawal from the system, which, 
without the tank, would not otherwise 
have been available. This is illustrated 
by the hydraulic grade line shown on 
Fig. 2, marked July 28, 1930, as com- 
pared with the hydraulic grade line, 
marked July 15, 1931, before the tank 
went into service. 

Another favorable result of the tank 
installation has been the elimination of 
violent changes in pressure due to un- 
usual draft by large consumers. The 
pressure chart from one of the city fire- 
engine houses shows that the tank acts 
as a stabilizer by automatically supply- 
ing the demand for volume and avoid- 
ing the time lag required by pumps. 
This results in a damping of the ob- 
jectionable fluctuation in pressure on the 
system. 

Another advantage of the tank is the 
releasing of pumping equipment for re- 
serve, to meet an occasional breakdown 
in the service. 

By supplying a substantial contribu- 
tion of water to the arterial system dur- 
ing the peak demand hours, the tank 
has reduced the maximum hourly rate 
of both primary and secondary pump- 
age. At the time of the test the tank 
actually furnished one-third of the de- 
mand of the district supplying 64,000 
persons. 

It was found that by reason of the re- 
duction in velocity in the mains and 
consequently the reduction in friction 
losses it was possible to hold a lower 
pressure at the stations, the result of 
which would naturally indicate a saving 
in power cost. 

The reduction of the maximum pump- 
ing demand at the booster station re- 
sulted in a noticeable benefit to the suc- 
tion side of the station by permitting a 
higher suction pressure due to lessened 
velocity in suction pipes. The region 
on the discharge side of the booster 
station was benefited by more uniform 
pressure. 

In the district served exclusively by 
the Michigan booster station, supplying 
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50,000 persons, the tank met 50 per cent 
of the peak demand with a substantial 
reserve for fire demands. 

Between the hours of 4:30 and 8 p.m., 
a 14.4-ft. depth of water was withdrawn 
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from the tank, equivalent to 864,000 gal. ; 
the maximum rate of withdrawal was 
11.6 m.g.d., the minimum rate 1.7 
m.g.d., and the average rate for the four 
hours 5.9 m.g.d. 


Kansas City, Kan., Installs 
Five Tank and Booster Districts 


By JaAmMEs D. DoNovAN 


Manager of Production and 
Distribution, Board of Public Utilities, 
Kansas City, Kan. 


WING to the rough contour of 
O Kansas City, Kan., to derive the 
utmost in economy in waterworks 
operation, it was deemed advisable 
when the plant was put under the pres- 
ent management in 1929 to establish 
booster pump stations to maintain ade- 
quate water pressure in the higher sec- 
tions of the city, and thus avoid the 
necessity of carrying excessive pres- 
sures on the main distribution system. 
The higher sections, for the most 
part, are residential districts, while the 
larger commercial and heavy industrial 
consumers are located in the lower sec- 
tions. 

There are five booster districts, 
known as the Quindaro, Chelsea, Grand- 
view, Argentine and Rosedale districts. 
Each is served by a booster pumping 
station and an elevated steel water- 
storage tank. Total elevated storage 
amounts to 850,000 gal. Three of the 
tanks and one booster pump station 
were constructed in 1934, and it was at 
that time that the Rosedale booster dis- 
trict was created. Two of the four 
booster districts previously created were 
supplied by continuously operated 
booster-pumping equipment prior to the 
erection of the elevated tanks. Other 
water storage in the system consists of 
a 13-m.g. concrete and earth reservoir, 
which floats on the main distribution 
system and provides an emergency sup- 
ply and absorbs peak demands on the 
system. 

The city’s water supply is obtained 
from the Missouri River, which runs 
along the north side of the city. The 
water and light plants, known as Quin- 
daro Station, are located on the river’s 
south bank. 

The Quindaro Station supplies di- 
rectly the major industrial consumers, 
a large part of the domestic and com- 
mercial consumers and all booster-pump 
stations, except the one in the Rosedale 
district, which obtains its supply from 
the Argentine district elevated tank and 
booster pumps. The tank-and-booster 
system permits a reduced pumping pres- 
sure at Quindaro, assures adequate pres- 
sure for consumers in the booster dis- 
tricts and provides adequate supplies of 


storage water to guard against inter- 
ruption of service in each district in 
the event of temporary failure of elec- 
tric power supply to any of the pump- 
ing stations. The estimated savings in 
pumping costs for the whole water sys- 
tem, as now constituted, compared with 
the cost of direct and continuous pump- 
ing from Quindaro Station amounts to 
about $10,000 annually. Establishing 
the booster districts has also resulted in 
an increase in pressure of from 5 to 10 





Ib. per sq.in. in each of the several 
tricts and has permitted a decreas: 
about 10 Ib. in the pumping pres 
at Quindaro Station. 

The operation of the booster-pum, 
equipment in conjunction with the t 
is essentially the same in all the 
booster districts. Each booster-pu 
station contains two motor-driven c 
trifugal pumps arranged for preferr. 
emergency service. The preferred pu: 
operates intermittently, as required, : 
supply water to the booster district a 
to fill the elevated storage tank. |: 


operation is entirely automatic, bein, 


controlled by water pressure in the di 
trict. The pump runs until the tank 

filled, when an altitude valve in the su; 
ply line to the tank automatically clos: 
to prevent overflow. On closing t! 
altitude valve, pressure in the main 


of the district rises, and the pump i: 


operation is stopped by a pressure go\ 
ernor equipped with electrical contact 


The pump remains idle until about 3 


per cent of the water in the tank h 


ELEVATED TANK of 150,000-gal. capacity for the Rosedale district. The tank is 
operated in conjunction with a booster pumping station. 
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KANSAS CITY, KAN., has five high-pressure districts, each of which is served by 
an elevated storage tank and automatic booster pumps. 
























been used. The resulting decrease in 
pressure in the district mains starts the 
pump refilling the tank again. The 
emergency pump is held in reserve. It 
is set to start at a lower pressure than 
the preferred pump and operates only 
in event of exceedingly heavy usage in 
the district such as might be occasioned 
by a fire. The booster-pump stations 
are unattended, only daily inspection 
being required. 
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The Quindaro booster district has a 
150,000-gal. elevated tank and two 500- 
g.p.m., 80-ft.-head pumps. The Chelsea 
booster district has a 150,000-gal. ele- 
vated tank and two 400-g.p.m., 150-ft.- 
head pumps. The Grandview booster 
district has a 150,000-gal. elevated tank 
and two 500-g.p.m., 125-ft.-head pumps. 
The tank in the Argentine booster dis- 
trict has a capacity of 250,000 gal., and 
each of the two booster pumps is rated 


New Equipment and Materials 


at 3,500 g.p.m. at a head of 220 ft. The 


629 





Rosedale elevated tank has a capacity of 
150,000 gal. and each booster pump is 
rated at 1,000 g.p.m. at a head of 65 ft. 
The water system serves a total of 
28,375 customers, of which 25,935 are 
domestic, 2,132 commercial and 308 in- 
dustrial. The average daily pumpage 
for the year 1934 was 15,900,000 gal., 
with a maximum day of 24,000,000 gal. 
and a minimum day of 11,150,000 gal. 


Aid Water Engineer’s Task 


By incorporating new and improved materials into their products and by 
attention to better design, the manufacturers of waterworks equipment and 


HE water-service problem is one 

of a continually developing na- 

ture. Those charged with the re- 
sponsibility for water service must 
prosecute vigorously the development 
of the science and industry on which 
they depend for successful accomplish- 
ment. Scientists, engineers, system 
operators and manufacturers of ma- 
terials and equipment have all felt this 
duty in the past, and the degree of suc- 
cess that has been achieved in provid- 
ing proper water service to American 
communities can be attributed to their 
joint efforts. It is the purpose of this 
article to give brief discussions to the 
contributions already made by the last- 
named member of this group, the manu- 
facturer of equipment and materials, to 
indicate the lines along which his de- 
velopment and research are now pro- 
ceeding, and to point out those specific 
fields in which further developments 
are greatly to be desired. 

Perhaps the most marked progress in 
waterworks during recent years has 
been in the art of constructing and pro- 
tecting transmission and distribution 
mains. 

In the past few years two processes 
have been developed for casting pipes 
centrifugally, and pipe so made is 
rapidly replacing the pit-cast type of 
pipe which has for the past century 
been used so extensively. In one of 
these new processes the metal is cast 
against a revolving water-cooled metal 
mold, and in the other process the mold 
is lined with sand; no core is required. 
The pipe cast against a metal mould re- 
quires annealing, but the process has 
recently been improved to reduce the 
chilling effect of the mold. Produc- 
tion of these centrifugally cast pipes 
began with the small sizes but has 
been rapidly extended until 30-in. pipes 





materials have increased their value, durability and field of usefulness 


By Tuomas H. WIGGIN 
Consulting Engineer, New York, N. Y. 


are not uncommon, and larger sizes 
will doubtless be generally available in 
the not-distant future. The centrifu- 
gally cast iron is stronger than the pit 
cast, and the pipe is made correspond- 
ingly thinner. 

In recent years also, methods of cast- 
ing pipe horizontally with green-sand 
molds have been improved, notably by 
the use of multiple gates into which the 
metal is poured simultaneously from a 
number of small ladles supported on the 
same shaft. 

The manufacture of electric-fusion or 
arc-welded steel pipes has reached a 
high state of efficiency by the aid of 
automatic welding machines. Several 
reputable companies are competing in 
this market, and such pipe has almost 
entirely superseded riveted pipe and 
lockbar pipe, being generally more 
efficient as to joints and having smooth 
interior and exterior surfaces which 
favor a high coefficient of carrying 
capacity and permit the convenient ap- 
plication of protective coating. 

An improved and greatly strength- 
ened spiral steel or iron pipe with inter- 
locked and welded joints has also been 
developed, which may be had with ce- 
ment mortar lining and, if desired, with 
cement mortar covering. 

Parallel with, or rather antedating, 
these developments in metal pipes has 
come noteworthy development in rein- 
forced-concrete pipe made both by the 
spinning and mold-casting processes. A 
cylinder of steel with metal jointing 
rings welded on at the ends is embedded 
in one type of reinforced-concrete pipe 
used for heads exceeding about 75 ft. 
An asbestos and cement pipe, made 





by wrapping around a mandrel (under 
pressure from rollers) successive layers 
of the mixed material, screened as in 
paper manufacture from hydraulic sus- 
pension, is now being marketed in this 
country. This is an Italian development. 


Protective coatings 


Even more important than the new 
materials for the metal pipes themselves 
are the protective coatings that have 
been developed. A notable effort to at- 
tain permanence in capacity of distribu- 
tion systems was made in New England 
during the last half of the past century 
in the fabrication and extensive use of 
cement-lined riveted steel pipes in 
diameters from 4 in. to about 16 in. 
One case of a similar pipe about 40 in. 
in diameter is known in New Jersey. 
These pipes were successful, and some 
are still in use, but they were too thin 
for modern pressures, and the exterior 
was not always well protected. 

About 1910 the writer designed and 
there were built in inverted siphons of 
New York City’s Catskill Aqueduct 
many miles of riveted steel main of 9-to 
114-ft. diameter, which was jacketed 
with concrete and lined with 2 in. of 
poured mortar. These have nearly 
maintained their original high flow co- 
efficient of 145 to 160. During the 
same period there was introduced the 
bitumastic enamel coating, of heavy re- 
fined coal tar and mineral filler, for the 
Narrows cast-iron submarine pipe of the 
New York Catskill system. Soon after, 
the writer was instrumental in extend- 
ing the use of this material to the 66-in. 
and 72-in. steel pipes laid in Brooklyn. 
These coatings, after fifteen years of 
use, are still in excellent condition and 
have formed the basis of further de- 
velopments in the use of this material. 
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FIG. 1—CEMENT LINING OF CAST-IRON PIPES while in the ground makes use 

of a special mandrel, which is drawn through the pipe, distributing the cement mortar, 

which is introduced ahead of it. This view shows a demonstration of the process 
being conducted in a pipe yard. 


J. E. Gibson, of Charleston, S. C., 
was responsible for the beginning of an 
important movement about 1922 for lin- 
ing cast-iron pipe with cement mortar. 
At first the mandrel method was used 
as in the old riveted pipe of the last 
century, but soon the spinning method 
being used in England was introduced 
here, and a little later there was intro- 
duced spun bitumastic enamel lining for 
cast-iron pipe. 

These developments have continued. 
The spun linings are now being applied 
to steel pipe; exterior coatings of tar 
enamel or cement mortar or both (with 
the enamel next to the pipe) are being 
applied by highly developed wrapping 
methods; reinforcing mesh is some- 
times used in the exterior covering. The 
efforts of the petroleum industry to pro- 
tect its thousands of miles of steel 
pipes in corrosive ground in the West 
are responsible in large measure for 
progress in this exterior protection. 

The engineer of today, it will be seen, 
has available richness and variety of ex- 
cellent pipe materials, having either in 
themselves, like the concrete and the as- 
bestos pipes, a high degree of perma- 
nence in carrying capacity, or having 
efficient protective coatings, giving 
promise of great permanence in carrying 
capacity. Enterprising and well-informed 
engineers have for a decade or more 
taken advantage of these materals as 
they became available. They appreciate 
the fact that it is capacity one pays for 


in a water line, not metal or concrete to 
bury in the ground. 

It would be easy to infer that the 
problem is now solved and that it is 
only necessary to make use of the goods 
provided, but statistics show that the 
general run of water supplies are still 
using tar-dipped cast-iron mains in- 
stead of availing themselves of cement 
or bituminous linings for these pipes. 
Most superintendents are apparently un- 
aware of the fact that a small quantity 
of rust and tuberculation will cause a 
great reduction in carrying capacity. 
They will say that their pipes do not 
tuberculate, although tests would often 
show that they have coefficients of only 
50 to 80 or less as compared with 140 
when the pipes were new. Only by 
gradual education will an appreciation 
of the value of carrying capacity be in- 
culated. 


Improving old mains 


Desmond FitzGerald tried 40 years 
ago to recondition the cast-iron siphon 
pipes of the Boston Sudbury Aqueduct. 
He cleaned out the tubercles and ap- 
plied a new tar coating of the best kind 
he could find, but the new coating 
quickly deteriorated. 

Cleaning of mains in place by the 
use of a traveling scraper or “go-devil” 
has been practiced for a good many 
years, and there has been a gradual im- 
provement in the apparatus to remove 





the rust and tubercles effectively with. 
out badly injuring the remaining co.t- 
ing. The limitations of this method |e 
in the subsequent growth of tuberciia- 
tion, which requires repeated cleaning 
at intervals. There may be an impor- 
tant field of study in correlating ;), 
growth of tuberculation subsequent to 
cleaning with the improved methods 
now in vogue in some water supplies of 
treating the water, so as to render jt 
less corrosive. 

During the past three or four year. 
attention has been drawn toward tie 
reconditioning of existing mains 
cleaning and recoating them in plac: 
In this country several large steel mains 
have been cleaned of bituminous coat 
ing and _ recoated with  bitumastic 
enamel. The smallest main so fa: 
treated was 36 in. in diameter. A ma 
chine for applying a smooth lining oi 
cement mortar to mains in the ground 
when the diameter is 36 in. or more, 
has been invented by A. G. Perkins and 
is being tried on short stretches of 
main. In New Zealand, in Australia 
and in England a process of applying a 
cement mortar coating of any desired 
thickness between 1/8 in. and about 3/8 
in. to cast-iron or steel mains of 3- to 
16-in. diameter in the ground is being 
used successfully. The writer recently 
inspected this work in Manchester, 
England. The flow coefficients obtained 
in 3-in., 4-in. and 5-in. pipes, as meas- 
ured under the writer’s supervision, 
were respectively 65, 80 and 97, 
reckoned on nominal diameter, and 
were over 140 reckoned on actual 
diameter within the mortar lining. Lin- 
ings were 5/16 to 3/8 in. thick. In 
larger pipes with thinner linings the 
coefficients reckoned on nominal diame- 
ters would be from 110 up. 


Improved pipe joints 


For bell-and-spigot pipe sulphur com- 
pound joints continue to make gains 
over calked lead on account of the 
cheapness and superior tightness. Only 
a few failures have been recorded during 
the 25 years of their use. 

The necessity of tight joints for gas 
mains has stimulated the invention of a 
number of types of bolted joints having 
rubber gaskets or packers with or with- 
out separate glands, and the designs 
have been adapted to water pipes. A 
bolted-sleeve coupling that has been 
widely used for gas and oil lines is also 
used to some extent for water-supply 
mains, particularly as an occasional ex- 
pansion joint in lines where welded 
joints are used for the majority of the 
joints. Leak clamps to fit over defec- 
tive bell and spigot joints are in suc- 
cessful use both for gas and water. 

The manufacture of rubber for 
gaskets and packing has been greatly 
improved, and even without change it 
was of proved permanence where pro- 
tected from surface exposure. Rubber 
joints appear to be successful, and there 
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is a tendency toward their more fre- 
quent use in water supply, in suction 
lines where vacuums must be main- 
tained, in submarine lines or lines on 
bridges where flexibility and tightness 
are required, and in small mains where 
the bolted joint is a convenience. 


Valves and check valves 


Gate valves have not changed much 
in recent years. The use of nickel steel 
and high-strength bronze stems was de- 
veloped in an earlier decade, and the 
bronze is now the common material. 
The American Water Works Associa- 
tion is at present engaged in a thorough 
study with a view to standardizing 
valves by the establishment of minimum 
thicknesses and dimension of parts 
founded on the best practice. 

Great progress has been made in the 
design of check valves, and valves have 
been developed giving less loss of head 
and less slam when closed by the shut- 
ting down of an automatically oper- 
ated pump, or in case of failure of elec- 
tric power. There has been a great 
demand for these improvements since 
designers have recognized that the heavy 
loss of head, often running into several 
feet, occasioned by the old-fashioned 
swing check, was a constant expense 
in energy which justified a reasonable 
investment to eliminate. Furthermore, 
the water hammer is a menace. 

The improved checks are of two gen- 
eral types, and in addition, an adapta- 
tion of the needle valve is available. 
One type is the plug type which, when 
open, gives a clear port matching the 
pipe and which is closed automatically, 
this closing being facilitated by a lift- 
ing mechanism that raises the plug a 
little from its seat during turning. This 
type of valve and the needle valve are 
also used as altitude valves for the 
automatic control of water elevations in 
tanks. 

The other type is an improved swing 
check. In some makes the improve- 
ment is only in respect to refinements in 
waterway, so as to reduce the friction 
loss, but in another style the flap is 
hinged off center so as to lessen the 
slam occasioned by closing. 

Companies specializing in the preven- 
tion of water hammer in force mains 
employ the automatic check valve with 
controlled speed at closing as an im- 
portant adjunct. 


Service pipes 


For centuries the market has provided 
practically non-corrodible service pipes 
in the form of lead. However, with the 
advent of wrought iron and steel, lead 
began to be replaced with these ma- 
terials in many places on account of 
their low first cost, and in a few cases 
because of the danger of solution of the 
lead. 

Early in the present century lead- 
lined steel pipe made in Wakefield, 
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Mass., and cement-lined pipe made in 
Lynn, Mass., were added to the avail- 
able material for services, and have 
had considerable use in the East. Dur- 
ing the past decade further impetus has 
been given to the use of cement-lined 
steel pipe. Cement-lined cast-iron pipe 
in diameters from 1} in. up has also 
been made available and is becoming 
increasingly used for the larger water 
services. 

In addition to the lead and ferrous 
pipes, red brass pipes and copper pipes 
have come strongly into the field in re- 
cent years. There is now a richness of 
available material for services just as 
there is in materials for main pipes, and 
it is hard to predict how the situation 
can be much improved. Pipes con- 
structed of exceedingly strong tough 
glass have been mentioned as a possi- 
bility, under an invention which has not 
yet been sufficiently developed to per- 
mit prediction of its future. 


Venturi meters and flumes 


The venturi meter, invention of the 
late Clemens Herschel, has continued to 
increase in use as the most generally 
satisfactory meter for measurement of 
flow from pumping stations or in mains. 
Progress has also been made in the de- 
sign of recording and registering de- 
vices. There has recently been installed 
in Providence, R. I., a 10-ft. Parshall 
measuring flume, which utilizes the 
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principle of the venturi and attains simi 
lar accuracy. This device is useful in 
measuring the flow of water or sewage 
in open conduits. 


Tanks 


Years ago the standpipe gave place 
to the elevated tank in the flatter regions 
of the country. It substitutes valuable 
water storage at a high level for rela 
tively useless storage near the ground 
This development is now being carried 
a step further through the use of shal 
lower, flat or girder-and-plate-bottomed 
tanks for the hemispherical-bottomed 
tanks of recent decades. 


Telemetering 


Invention has been active in the pro 
duction of highly elaborated apparatus 
for remote recording and regulating. 
Pressures or levels in mains or tanks 
may be recorded at a remote point 
through electric connections, and pumps 
or valves can be operated automati 
cally at either point to maintain the de 
sired elevations or pressures. This type 
of apparatus has been highly developed 
in fire-alarm work, and the fire appa 
ratus is adaptable for water supply. A 
plan has been worked out for sectional 
izing by valves the New York City 
water-distribution system so that a sec- 
tion of the city may be cut off by clos- 
ing gates around it either manually or 


FIG. 2—MAIN PUMP ROOM of the Western Ave. pumping station, Chicago, III. 
Four 75-m.g.d. centrifugal pumps are driven by steam turbines through suitable trains 
of reduction gearing. 
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automatically in case of break. The 
more elaborate control systems generally 
use special three-wire circuits, but the 
indicating and recording systems may 
be operated through leased telephone 
wires. 


Purification-plant equipment 


Dry-feed machines for feeding alum, 
lime, iron compounds, charcoal and 
other similar chemicals used in water- 
purification and softening plants are be- 
coming the general rule, although solu- 
tion-feed methods were more commonly 
employed in earlier decades. These ma- 
chines have been greatly improved in 
efficiency and in freedom from clog- 
ging. In the large sizes particularly, 
they are frequently hung on scale beams, 
to permit accurate record of weight of 
chemical used. 

Machines for the application of 
chlorine and ammonia are constantly 
being developed and improved. The 
vacuum-type chlorine-feed machine with 
use of water ejector is the prevailing 
type and has superseded the dry-feed 
type and the pulsating solution feed ma- 
chine to a large extent, though the pul- 
sating machine is still regularly used for 
smaller supplies. 

Automatic control of chlorine feed 
proportional to the flow of water is now 
on a reliable basis, though the expense 
involved has precluded its widespread 
use, 

The ton containers for chlorine have 
become increasingly used on account of 
the reduced unit cost of the chemical 
and infrequent renewal they make pos- 
sible. Fear of a catastrophe from the 
escape of large quantities of chlorine 
from these containers has been found 
to be unwarranted as operators have 
been able to stop leaks temporarily by 
the freezing of water thrown over them. 
Arrangements of the containers so as to 
facilitate this water treatment are ad- 
visable. 

Alum continues to be the most com- 
monly used coagulant, but ferric sul- 
phate and chlorinated copperas are also 
being used to some extent. A plant at 
Providence, R. I., is using ferrous 
chloride prepared at the plant by action 
of chlorine on iron scrap. 

Ammonia is used increasingly with 
certain waters to permit carrying larger 
residuals of chlorine and to prevent 
formation of taste-producing compounds 
by the applied chlorine. 

Activated carbon is by far the most 
spectacular of the new materials used in 
water purification. The original experi- 
ments made by John R. Baylis at the 
Chicago experimental plant and by 
others following the Chicago precedent 
looked toward the use of granular acti- 
vated carbon in a bed similar to those 
of sand filters, to be used following 
filtration through sand. The develop- 
ments during the past five or six years 
however, have been largely in the use 
of activated carbon in powdered form 
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FIG. 3—ELECTRICALLY CONTROLLED, 

hydraulically operated shutoff valve at the 

Guilford Station of the Baltimore, Md., 
water department. 


applied as a consumable material, and 
filtered out on top of the sand filters. 
Activated carbon appears to be effective 
in removing almost all kinds of objec- 
tionable tastes or odors likely to be pres- 
ent in a water supply and is also effec- 
tive in removing excess chlorine. 

For the conveyance of corrosive 
chemical solutions, particularly of alum, 
there are now available hard-rubber and 
hard-rubber-lined pipes, valves, cocks 
and fittings ; lead pipe, aluminum bronze, 
high-silicon cast iron, high-nickel- 
chromium-silicon alloy steel, and other 
ferrous alloys containing several or all 
of the following: nickel, copper, chro- 
mium, manganese, and silicon. 


Pumping equipment 


The high-duty, double- and _triple- 
expansion steam pumping engines, have 
given place to the centrifugal pump, 
which is generally driven by an electric 
motor. Efficiencies of centrifugal pumps 
have mounted until now an efficiency of 
78 to 82 per cent of pump alone is easily 
obtainable in the smaller units. The 
efficiencies go up with increased capac- 
ity. Recently at Chicago an efficiency 
of 91.5 per cent was obtained from units 
of 50-m.g.d. capacity when operating 
against a head of 136 ft. at a speed of 
514 r.p.m. It seems probable that effi- 
ciencies comparable with those obtained 
with hydraulic turbines, which now 
reach 94 per cent for large units, will 
be equalled by centrifugal pumps. 

Electric motors have also been im- 
proved in efficiency, 98.41 per cent hav- 
ing been obtained in synchronous motors 
of 1,500 hp. used in the Chicago installa- 
tion referred to above. Steam-turbine- 
driven centrifugal pump units in large 
capacity cap be had to equal in duty the 
vertical, triple- expansion high - duty 
steam pumps of the past era. 

Electric centrifugal pumping units 





have the fault of inflexibility in cajc- 
ity which operators find inconven'+r; 
especially when they consider the jer- 
fect flexibility of steam-driven unit: 
Pumps with flat head-capacity cur, 
combined with slip-ring motors ha 

a limited speed regulation compen-.t 
in part for this lack of flexibility, bu: . 
field remains for the development oj 
an electric drive with adequate sp. od 
regulation obtained without materia! 
loss of applied energy. 

The diesel engine is also increasine|\ 
available, and where electric power 
rates are high it serves as a check «1 
such rates, since electric companies ’!! 
generally find rates that permit rete 
tion of the business. 

Vertical and multi-stage turbine ce 
trifugal pumps with extension shafts and 
discharge pipes for setting in dec; 
wells have been continually improved i: 
ruggedness and efficiency and may | 
had in several good makes with efficien 
cies up to 85 per cent in the larger 
sizes. The vertical electric motor has 
been correspondingly developed to give 
efficiencies equal within a fraction oi 
1 per cent to those of horizontal motor- 
of similar horsepower. These deep 
well pumping units may be had in an) 
desired number of stages so as to pro 
vide pressure for pumping into a reser 
voir or directly into the distributior 
system. The latter arrangement, wit! 
automatic control by pressure, is th 
rule. 


Cement and concrete 


Special cement, which generates less 
heat in setting, has been used in several 
large concrete dams. In addition t 
the use of this special material, an 
elaborate system of cooling pipes em- 
bedded in the masonry was used in the 
construction of Boulder Dam, to assist 
in preventing excessive heat and the re- 
sultant serious cooling strains. Quick- 
setting cement, made so by extra-fine 
grinding, and high-alumina cement of 
extra strength and speed of setting are 
also available. Some progress is re- 
ported on cement that is resistant to so- 
lution by soft water, but this is not vet 
in common use. 

Methods of conveying and compact- 
ing concrete in dams, tunnels and other 
works continue to be developed. More 
than ten years ago pneumatic convey- 
ance of concrete was brought to a high 
state of practicability in the construc- 
tion of tunnels. Recently a concrete 
displacement pump has been developed 
and was used in a dam forming a part 
of the water supply serving Hartford, 
Conn. A type of vibrator for use 
within the body of the concrete has been 
added to the type previously used which 
was attached to forms. The new type is 
apparently proving more satisfactory. 
Vibrators add considerably to the 
density. of concrete and its freedom 
from honeycombing. Embedment of 
steel is improved by their use. 
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WATER-PURIFICATION 


Flexibility in Design 


Aids Purification-Plant Operation 


Rising standards of water quality and the consequent growing 
complexity of water-purification practice require that the 
filter-plant designer provide a high degree of flexibility 


N VIEW of steadily increasing 
| standards of water quality and in- 

creasing elaboration of processes for 
purification of water made available by 
experience and research, it becomes en- 
cumbent upon engineers who design 
water-purification works to provide 
ample operating flexibility in the design, 
to give operators adequate latitude in 
meeting changing conditions in raw 
water and also to permit enlargements 
and elaborations of works without de- 
stroying good arrangement of compo- 
nent elements. Flexibility also facilitates 
meeting emergency conditions that are 
apt to arise at almost any water-purifi- 
cation plant. 

Before proceeding with the discussion 
of flexibility in design, it may be well 
to consider the relation between the de- 
signer and the operator of water-purifi- 
cation plants. The designer is invari- 
ably an engineer. He must thoroughly 
understand hydraulics and _ sanitary 
science and must be familiar with va- 


By PauL HANSEN 


Consulting Engineer, 
Chicago, Il. 


rious forms of structural design. Many 
engineers, however, who design water- 
purification works have at some time 
operated such works. Such experience 
greatly improves their judgment in con- 
nection with design, and they are more 
likely to provide for flexibility in opera- 
tion than engineers who have not had 
this experience. 

All engineers attempting to design 
water-purification plants should acquaint 
themselves with operation problems as 
fully as possible by frequent visits to 
filter plants and by keeping abreast of 
the literature, now extensive, on water- 
purification plant operation from the 
operator’s point of view. Where addi- 
tions are to be made to existing purifi- 
cation works, the filter-plant operator 
should be freely consulted because he 


can often contribute practical sugges- 
tions of great importance. 

The filter-plant operator may be an 
engineer as well as chemist and biolo- 
gist, but usually he has had compara- 
tively little experience in design and 
construction. Nevertheless, within re- 
cent years the operators have contrib- 
uted greatly through their research, 
experience and writings to the improve- 
ment of design of water-purification 
plants. If the designer has a proper un- 
derstanding of the effective and econom- 
ical use of structural materials and is 
well informed on the principles and 
practice of water purification, and if in 
addition he can absorb and utilize the 
experiences of the operator, then the 
best results will be obtained. 

The main elements of a water-purifi- 
cation plant that must be considered in 
connection with design are as follows: 
the general plan, chemical storage and 
application, mixing, sedimentation, fil- 
tration, and filtered-water storage. These 
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will be dealt with in the order men- 
tioned. 

A good general plan is of major im- 
portance. The arrangement should be 
as compact as possible consistent with 
ease of future extension and future 
elaboration. To this end, the several 
clements should be arranged to concen- 
trate as far as practicable the control of 
all elements such as low-lift and wash- 
water pumps, chemical feed, mixing 
chambers, sedimentation basins and 
filters. With a little careful thought it 
is generally practicable to do this so 
that the superintendent does not have 
to walk far from his office or laboratory 
to check details of operation. 

Ease of future extension requires 
principally that a layout permit doub- 
ling or trebling the capacity of the filters 
and enlarging the reaction chambers 
and sedimentation basins and the clear- 
water reservoir more or less proportion- 
ally. 
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The layout should also permit the 
ready addition of new elements. For 
example, it may in the future be desir- 
able to introduce softening of the water 
as a supplement to filtration. This will 
call for preliminary sedimentation basins 
equipped with mechanical devices for 
the removal and the partial return of 
sludge; also for the installation of re- 
carbonation chambers and an increase 
in the chemical feed and storage facili- 
ties. Some consideration may also prop- 
erly be given to the future possibility of 
installing carbon units or zeolite units 
by way of supplemental treatment. 

In designing low-lift and high-lift 
pumping plants in conjunction with fil- 
ter plants, it is important to provide 
liberal space for pumps and piping. A 
pumping station does not lend _ itself 
readily to enlargement, but inasmuch as 
modern centrifugal pumping equipment 
takes up comparatively little space, it is 
often feasible, without undue cost, to 
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Section B-B 


A COMPACT TYPE OF GENERAL LAYOUT which promotes flexibility and 
facilitates future expansion and elaboration without destroying conveniences of 
initial arrangement. 








design a pumping station in a way tha: 
will permit replacement of small pump. 
with large pumps, to meet any increase 
in demand for many years in the future 
nor is it extravagant to leave space jor 
one or two additional pumps. Pumps 
should be of sufficient number and range 
of capacity to permit their operation a: 
maximum efficiency under various ¢\n 
ditions of demand. 

A general plan, while providing 
utmost in flexibility, must avoid an 
arrangement that may result in pollu- 
tion of the filtered water. A commo: 
fault in the past has been to place th 
sedimentation basins adjoining the clea: 
water reservoir with a common wall he 
tween them. There is generally a 10-/1 
higher water level in the sedimentatio 
basins than in the filtered-water rese: 
voir, and there may easily be unob 
served leakage of unpurified water int 
the clear-water reservoir. 

Summing up, the watchwords in « 
vising the general arrangement of a 
flexible water-purification works are 
facility in future enlargement, facility 
in elaboration of processes, compactness 
and convenience, ready accessibility an 
observability, and avoidance of any 
conditions that may jeopardize the 
quality of the filtered water. 


Chemical application 


The most frequent change in existing 
filter plants during the past fifteen years 
has been in connection with chemical 
treatment. New chemicals have come 
into use, and new devices for measuring 
and applying chemicals have been placed 
on the market. Therefore, it is desir- 
able to provide the operator with as 
much latitude as possible for changing 
the chemical treatment. To this end 
the installation of chemical-feed ar- 
rangements should be flexible, but in 
addition liberal space should be allowed 
for the addition of chemical-feed equip- 
ment and for the installation of tem- 
porary tanks and other feed devices for 
trying out new processes. Often the 
space allowed for chemical storage and 
the space allowed for chemical machines 
has been so restricted that the operators 
have been handicapped in making 
changes. 

A modern filter plant, especially one 
dealing with a difficult water, should in- 
clude chemical-feed equipment for ap- 
plication of several kinds of coagulants. 
While aluminum sulphate has the widest 
use, under some circumstances it is de- 
sirable to use chlorinated copperas, cop- 
peras with lime, ferric chloride or ferric 
sulphate. Even if immediate provision 
for all these coagulants is not consid- 
ered necessary, some latitude for their 
later use should be provided. 

If there is some likelihood that a filter 
plant may be converted into a softening 
plant, this may call for either present 
or future special facilities for handling 
and storing lime in bulk. Sometimes 
inert material, such as powdered clay or 
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silica, is also needed to assist coagula- 
tion; generally speaking, such material 
may be applied through feed machines 
used for other chemicals. Provision 
should always be made for the use of 
lime whether softening is contemplated 
or not. Lime often assists flocculation, 
even when aluminum sulphate is used, 
and is often needed for preventing cor- 
rosion and tuberculation. Where lime 
is applied to both raw and filtered water, 
however, care should be exercised to 
prevent a cross-connection between raw 
and filtered water through the chemical 
piping. | 

Taste and odor control is now re- 
garded as essential. Accordingly, pro- 
vision should by all means be made for 
the application of powdered activated 
carbon. This is a troublesome material 
to handle; it preferably should be stored 
in a separate, tightly sealed storage 
space, and feed machines should be in 
a tightly sealed room separate from the 
other chemical-feed machines. 

More than one point of application of 
activated carbon should be provided, for 
it is not always desirable to apply it to 
the raw water. Sometimes a split treat- 
ment may be demanded which calls for 
at least two feed machines. Sufficient 
flexibility is provided if activated carbon 
may be applied to the raw water at some 
intermediate point during mixing and 
sedimentation and to the settled water 
just before it goes to the filters. 


Mixing 


The importance of mixing or gentle 
agitation of the water after coagulants 
have been added has become more and 
more appreciated within recent years. 
Turbid waters coagulate better than 
clear waters. During the early days, 
filtration was applied principally to 
turbid waters. Consequently, the im- 
portance of effective flocculation by spe- 
cial means was not apparent. With 
rising standards of water quality, filtra- 
tion is often applied to waters that are 
frequently clear, such as the waters of 
the Great Lakes. When clear these 
waters coagulate with great difficulty 
and mixing is important. Mixing is 
helpful in improving flocculation even 
in turbid waters. The period of mix- 
ing is also increasing. Fifteen to twenty 
years ago 5 to 15 min. mixing was con- 
sidered sufficient, but now mixing 
periods are from 30 min. to an hour. 

Early mixing chambers were baffled. 
Under proper circumstances a baffled 
mixing chamber functions satisfactorily, 
but within the last ten years there has 
been a growing preference for mixing 
chambers equipped. with adjustable-speed 
stirring devices of one sort or another 
because they give better control than 
baffles. All authorities are agreed that 
gentle agitation is desirable, but much 
remains to be determined with reference 
to what constitutes the most effective 
agitation. 

Mixing chambers that are provided 





FILTER PLANT AT HIGHLAND PARK, 





ILL., follows the general arrangement 


shown on p. 634. In the headhouse on the left are the low-lift and high-lift pumping 

plants, chemical storage space, chemical feed room, laboratories and offices; in the 

toreground are the sedimentation basins and the aerator with all controls housed in 

the filter building immediately beyond; in the filter building are filters and mixing 

basins with their respective controls; beyond the buildings is the filrered-water reservoir 

Extension of filters, mixing chambers, sedimentation basins and clear-water storage 
may be made to the right without destroying the general arrangement. 























































FLEXIBILITY IS PROMOTED by centralized control in the operating room of the 

Highland Park filter plant. On left are all controls for mixing and sedimentation, on 

right are all fileer controls. On the other side of the door are the chemical feed room 
and laboratories. 


with vertical stirring devices should al- 
ways be provided in multiple to reduce 
short-circuiting. At Winnetka, IIl., and 
Hammond, Ind., six chambers are used. 
Chambers are also preferably arranged 
in twe groups so that they may be used 
independently with either sedimentation 
basin, thus permitting double coagula- 
tion-mixing-sedimentation. 

An arrangement of piping, conduits 
and valves should be used that will per- 
mit mixing units and sedimentation 
basins to be used independently, in series 
or in parallel, thus permitting any com- 
bination of preliminary treatment that 
may be found desirable. 


Sedimentation 


The tendency in the design of sedi- 
mentation chambers is toward making 
them steadily larger. At present, a 
minimum of three hours is regarded as 
desirable. Sedimentation efficiency has 
been increased by improved inlet and 
outlet arrangements, but every operator 
realizes that the most important and 
stabilizing element is liberal capacity. 
Retention periods of,as much as eight 





hours are desirable with many waters, 
and longer periods can often be justi- 
fied. In water-softening also large sedi- 
mentation basins constitute a stabilizing 
influence. In the early practice of 
water-softening, before the introduction 
of recarbonation, sedimentation basins 
having retention periods of eighteen 
hours were regarded as essential. With 
recarbonation, however, basins of eight- 
hours’ retention have been found suffi- 
cient, especially when recarbonation fol- 
lows short preliminary sedimentation 
after excess lime treatment. 

The studies of H. W. Streeter, par- 
ticularly on filter plants using Ohio 
River water, have shown the value of 
double coagulation and sedimentation. 
Bearing in mind that the preliminary 
treatment prior to filtration affects over 
90 per cent of the purification, it is de- 
sirable to provide operating latitude by 
having at least two sedimentation basins 
with accompanying preliminary mixing 
equipment, arranged so that the basins 
may be operated in parallel or in series. 
When operating in series, it should be 
possible to have single coagulation and 
mixing or double coagulation and mix- 
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ing as the circumstances may require. 

It has been found practicable in a 
number of recently completed plants to 
include all of the mixing chambers and 
the controls for the mixing chambers 
and sedimentation basins within the 
filter building directly adjoining the 
filter operation floor. 


Filtration 


The principal item of flexibility to be 
provided in connection with the filters 
themselves is with reference to the man- 
ner of washing the filters. It has been 
found that practically all troubles in 
filters result from the accumulation of 
solids and organic matter on the sand 
grains. It is therefore of great impor- 
tance to provide washing facilities that 
will keep the sand grains as clean as 
possible. The importance of keeping 
the sand grains clean has been brought 
out principally through the studies of 
Baylis on the causes of mud ball and 
cracking phenomena in the sand bed and 
by the studies of Herring and Hulburt 
on the use of high rates of washwater. 
Further light has been shed on this sub- 
ject by the experiences and experiments 
of a number of engineers and filter 
operators, and particularly by the more 
recent experiments made on surface 
wash by Baylis. 

With a few exceptions there seems 
to be no doubt that a sand bed can be 
kept in good condition by washing at a 
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high rate, say up to 42 in. of vertical 
rise of washwater per minute, the rate 
varying with the size of the sand grain 
and the temperature. It appears that 
good agitation and cleansing of the sand 
are obtained when the rate of wash is 
such as to produce a 50 to 60 per cent 
expansion of the sand grain. There is 
an element of danger in using a high 
rate of wash, however, in that it tends 
to disturb the arrangement of the gravel 
under the sand, and it also tends to 
cause mud balls once formed to sink 
through the sand to the surface of the 
underlying gravel. These. difficulties 
can be largely obviated by accelerating 
the application of the water slowly, and 
also by decreasing the rate of wash at 
the end of the wash slowly. The first 
tends to avoid disturbance of the un- 
derlying gravel; the latter tends to float 
all the mud balls to the surface. 
Practically equivalent results to those 
obtained by the high rate of wash can 
be obtained with bottom wash having a 
vertical rise of not more than 24 in. per 
minute, supplemented by a surface wash 
produced by jets from nozzles placed a 
few inches above the normal surface of 
the sand. These nozzles may be placed 
about 24 in. apart. The water con- 
tributed by the nozzles may represent a 
vertical rise of perhaps 6 to 12 in. per 
minute, making the total rate of wash, 
as expressed in vertical rise, not over 
30 in. per minute. This results in a 
saving of washwater, and the evidence 


Odor-Control Methods Aided 


indicates that the effectiveness of «| 
wash is greater than with bottom \ .<} 
alone. Any form of bottom wash, | 
ever great, results in some accu 
tion of mud balls at the surface. \\ ::} 
a supplementary surface wash, 4p 
parently the mud balls may be obvicted 
altogether. 

It is desirable to equip the opera: ing 
tables with recording as well as loss-of- 
head gages, and also recording gave 
for the rate of flow. Sometimes in- 
tegrating devices are provided to indi 
cate the total flow through the filters. 
These are desirable but not essentia! 
An operator appreciates a large 
luminated dial visible from all parts o 
the filter room or separate dials on eac} 
operating table for indicating the app|i- 
cation of washwater in inches vertica! 
rise per minute. In no other component 
part of a filtration plant has so much 
thought been given to flexibility of con 
trol as in the filters themselves, bi 
still there is much to be learned. 


Filtered-water storage 


It will generally be found cheape: 
and more flexible to provide additiona! 
filter capacity than a large amount oi 
filtered-water storage. On the other 
hand, liberal storage of filtered water is 
always an advantage and is greatly ap- 
preciated by operators. Hence, sub- 
stantially more than theoretical require- 
ments are justified. 


by New Test Technique 


Intensity of odor of water can now be measured quantitatively by 
method involving dilution to determine limiting or “threshold” value— 
Odor characteristics of water supply can be studied on a definite basis 


HE recently developed “threshold” 

method of quantitative determina- 

tion of odor intensity provides the 
waterworks operator with a new tool 
that is of great benefit in the control 
of purification processes. Providing an 
accurate yardstick for odor measure- 
ment, it fills a need that has been em- 
phasized by the widespread use of 
measures for the control or removal of 
tastes and odors. Standards of quality 
of public water supplies have been 
steadily rising, and the use of methods 
of odor removal has become virtually 
standard practice today in water-puri- 
fication plants. The distinct advantage 
of the new test technique is that, by it, 
odors are expressed on a quantitative 
numerical basis and are therefore 





By M. W. CowLes 


Health Officer, Hackensack Water Co., 
New Milford, N. J. 


capable of statistical treatment, giving 
the plant operator a much more detailed 
knowledge of the characteristics of the 
supply and the requirements for proper 
treatment. 

In 1899 the late Professor G. C. 
Whipple devised a rating scheme for 
odor intensities. His scheme is now 
included in the A.P.H.A.’s “Standard 
Methods of Water Analysis,” but it pos- 
sesses decided defects, largely due to 
the impossibility of eliminating the per- 
sonal factor in the determination. In 
1931 C. H. Spaulding, at Springfield, 
Ill., and J. R. Baylis, at Chicago, pro- 





posed and developed a method of pro 
gressive dilution of the odor-bearing 
water to arrive at the threshold value 
of the odor. In 1933 Professor Gordon 
M. Fair announced a modification of the 
method by progressive dilution with 
either air or water, using a constant 
dilution ratio of 1 to 2. The results 
are reported in accordance with a scale 
of pO values. 

The method of progressive dilution as 
proposed by Fair is based on the psycho- 
physical law of Weber and Fechner. 
This law states that an arithmetic in- 
crease in sensory-odor intensity cor- 
responds to a geometric increase in the 
amount of odor-producing substance. 

Translating this into practical terms, 
a water with an odor intensity (pO 





value) of 3 contains twice as much 
odor-producing material as one with an 
intensity of 2. If an odoriferous supply 
of, say pO, is diluted with an equal 
amount of odor-free water (as was re- 
cently done with two well supplies in 
Texas), the resultant pO value will be 
3. Treatment with activated carbon 
might be expected to follow similarly 
in that each successive increase of 1 in 
the odor intensity (pO) of the water 
to be treated would require a doubled 
amount of carbon to bring the odor 
down to a given value. This is an as- 
sumption, however, that may not be 
strictly correct, for relatively little is 
known even yet about the actual physi- 
cal properties of activated carbon. 

A suggested technique for water dilu- 
tion is as follows: 

To a known amount of the water (60 
to 200 cc.) add an equal amount of 
odor-free water; mix and divide into 
two equal portions, each representing a 
l-in-2 dilution. Place one portion in a 
500-ce. glass-stoppered Erlenmeyer flask. 
Dilute the other portion with an equal 
amount of odor-free water; mix and di- 
vide as before to obtain two equal por- 
tions, each representing a 1-in-4 dilu- 
tion. Proceed in this way to prepare 
dilutions of 1l-in-8, 1-in-16, etc., con- 
tinuing to a dilution in which odor is 
no longer detectable. Test the highest 
dilution: first shake the flask long 


enough to saturate the air within the 
flask; insert the osmoscope deep into 


the flask; adjust the movable nosepiece 
until a comfortable fit is obtained; ob- 
serve the presence or absence of odor 
and its character by sniffing lightly 
through the osmoscope. If no odor is 
detectable in the highest dilution, ex- 
amine the lower dilutions until a flask 
is reached in which the odor is just 
detectable. If, for example, the flask 
containing no odor is the 1-in-8 dilution 
(dilution 3) and the odor appears in the 
l-in-4 dilution (dilution 2), the con- 
centration of the odor-producing con- 
stituents is 8 times the threshold concen- 
tration. In the example the pO value 
is 3, since three successive dilutions 
were made (8 = 2°). The pO value 
then represents the number of times 
that the sample has been diluted in the 
ratio of 1 in 2. 

The work of Baylis, followed by that 
of Fair and Wells, has also indicated 
that more accurate and consistent re- 
sults in determining odor intensity can 
be obtained by means of some sort of 
nosepiece that will fit into the testing 
flask. The device suggested by Fair 
and Wells is called an “osmoscope.” 

The author has made a few tests to 
compare the results obtained through 
using: (1) the methods outlined in 
“Standard Methods”; (2) dilutions in 
flasks, applying the nose directly; and 
(3) dilutions in flasks using the osmo- 
scope. The tests indicate that, by the 
use of the osmoscope, one can detect 
odor in much greater dilution than is 
possible by the use of the nose applied 
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TWO FORMS of the osmoscope, an in- 
strument designed to facilitate the deter- 
mination of odor _ intensity. 
The form on the left is of glass 
and is for use when the odor- 
bearing water is to be diluted 
with odor-free water to deter- 
mine the ‘‘threshold’’ dilution 
value. The instrument shown 
at the right is a special form 
of the osmoscope which dilutes 
the odor given off by the water 
with outside air, the dilution 
ratio depending on the relative 
position of the several sleeves. 


directly to the flask containing the di- 
luted sample. 

The successful use of any nosepiece 
is dependent to a great degree on its 
fitting into the nose in a comfortable 
way; otherwise irritation may per- 
ceptibly interfere with odor sensitivity. 
Other precautions are also necessary in 
connection with the method. It is im- 
possible to get accurate results in a 
laboratory that is full of other odors. 
Perhaps special rooms provided with 
air-conditioning equipment may be de- 
sirable. The olfactory merves can 
readily become fatigued, and exposure 
to strong odors increases this fatigue. 
Also, glass and metalware have the 
power of accumulating odor substances 
on their surfaces after continued use; 
accordingly, all apparatus must be kept 
clean and free from odor if accurate de- 
terminations are to be expected. As a 
precaution, apparatus when not in use 
may be kept immersed in tap water con- 
taining an excess of activated carbon. 

For the diluting water, ordinary tap 
water can be used that has been 
rendered odor-free by the use of acti- 
vated carbon. Tap water properly 
treated seems to be more satisfactory 
than distilled water for this purpose. 

The threshold method of odor de- 


termination may also be used by diluting 
the odor in the gaseous state with air or 
an odorless gas, using in this event a 
Che method 
is, therefore, applicable to all kinds ot 
substances, solids, liquids or gases. It 
has a very wide application in indus- 
trial processes where odor or aroma is 
an important factor in a product, but 
even yet its possibilities are only begin 
ning to be realized. 


special type of osmoscope 


Last vear some 325 determinations ot 
cold odor were made in duplicate by 
the author, mostly on untreated water 
One sample was tested by “Standard 
Methods” procedure, modified by using 
the osmoscope and an Erlenmeyer flask 
The other sample was diluted with 
dor-free water, and the osmoscope was 
employed. There was considerable dit 
ference between the results obtained 
by the two methods. <A “Standard 
Methods” rating of 1 may give odor in 
tensities ranging from 0.5 to 5.0, and 
higher “Standard Methods” ratings also 
show considerable variation. This dis 
crepancy seems to be due to the presence 
of certain persistent odors in_ the 
original sample, which are masked to a 
considerable degree by other less per 
sistent odors having lower threshold 
concentration. 

It is possible by the new method to 
obtain threshold values for the different 
constituent odors in a single sample. So 
iar, the observations indicate that cer 
tain musty and vegetable odors gen 
erally disappear at much lower dilu 
tions than do grassy or aromatic odors 
Each different water supply will, how 
ever, have its own peculiar odor char- 
acteristics. The results of the water 
dilution method as determined on the 
same sample of water by different 
trained observers show remarkably little 
variation. 

In our laboratories the new method is 
being used on all samples collected from 
the distribution system where tastes or 
odors are alleged to obtain. The water 
supply is filtered and treated with acti- 
vated carbon and rendered practically 
odor-free when it leaves the plant. 
Taking 132 such samples, the results ob- 
tained from the odor-determination test 
are similar to those for untreated water. 

The method of progressive dilution to 
the threshold value, with the use of the 
osmoscope, allows a waterworks oper- 
ator to study the odor characteristics 
of his water supply scientifically, and 
also enables him to treat the supply with 
a much greater knowledge of the results 
to be expected. Odors can be placed 
on as definite a basis as the chemical or 
bacterial characteristics of the water and 
can be subjected to the same type of 
statistical study, allowing correlation 
with rainfall, runoff or other factors. 
The method should be of special value 
to any supply where industrial wastes 
are a problem, and studies on such sup- 
plies by other investigators are already 
under way. They give promise of some 
very interesting results. 
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Largest Ammonia-Chlorine Plant 


Installed on Lake Crib 


High-capacity sterilization plant built for Chicago requires 


novel handling, storage and application equipment—Engi- 
neer at control station on shore will direct dosage in 


accord with chloramine residuals at distant pumping stations 
a 


By ARTHUR E. GorRMAN, A. H. GERSTEIN AND PAUL H. PETERMAN 


Engineer of Water Purification, Sanitary Engineer and Mechanical Designing 





Engineer, respectively; Bureau of Engineering, Department of Public Works, 


HICAGO now has under construc- 
C tion, with prospects of operation 

early in July, a new ammonia- 
chlorine treatment plant, probably the 
largest of its kind in waterworks and 
unusual in many features. The plant is 
being built on the Dunne intake crib in 
Lake Michigan about 2 miles from 
shore. It will treat all the water enter- 
ing the 68th St. and Dunne intakes, av- 
eraging 360 m.g.d., with peak periods at 
rates in excess of 500 m.g.d., which 
serves the entire south side of the city 
and seventeen suburban communities 
—a total population of more than 1,000,- 
000. 

The decision to use the ammonia- 
chlorine process was made primarily in 
the interest of public health, but it is 
expected that the benefits to be derived 
from the treatment will improve operat- 
ing conditions and prevent objection- 
able tastes in the water. The process 
should also eliminate bacterial after- 
growths in the distribution system. 

Studies at the city’s experimental fil- 
tration laboratory conducted in 1930-31 
have proved these advantages of the 
process. (Journal of American Water 
Works Association, Vol. 23, No. 9, pp. 
1334-56, September, 1931.) The studies 
indicated that there is a marked lag in 
the bactericidal velocity of ammonia- 
chlorine, requiring contact of at least 14 


Chicago, Ill. 


to 2 hours between the water and the 
chemicals before satisfactory efficiencies 


are obtained. Longer contact periods 
result in increased efficiencies. Because 
of this delayed bactericidal action, the 
ammonia-chlorine could not be applied 
at the Chicago pumping stations, since 
the water reaches the first consumer 
only a fraction of a minute after leaving 
the pumps. 

By applying the chemicals at the lake 
intakes, however, advantage can be 
taken of the time of flow through the 
tunnels to the pumping stations. Under 
average conditions the flow from the 
Dunne Crib to the 68th St. pumping 
station is 14 hours, and about 7 hours 
to the Roseland and Western Ave. 
pumping stations. 

The existing chlorination equipment 
at the pumping stations is to be main- 
tained to be used in the event of inter- 
ruption of chemical application at the 
intake plant and also to supplement, if 
necessary, the treatment at the intake. 

The design of this new ammonia- 
chlorine treatment plant is quite novel. 
When the Dunne Crib was designed 25 
years ago, no consideration was given 


FIG. 1—THE 68TH ST. (left) and Dunne 

intake cribs supply Chicago’s south side. 

They are connected by a foot bridge and 

by a crane bridge for unloading 1-ton 

chlorine containers and other chemicals 
from material scows. 









to the possibility of its being used as ; 
water-treatment plant. The structure 
107 ft. in diameter, with external wall- 
of steel and stone above the water lin 
A circular brick building 60 ft. in dian 
eter is built over the intake well. Bx 
tween the wall of the well house and th: 
parapet wall of the outer crib there was 
a walkway. 

Space on this crib was decidedly lim 
ited and in making the plant layout and 
in the selection of equipment an unus 
ual situation had to be met. In addi 
tion, there were difficulties to be over- 
come due to the exposed location of 
the crib. 

Of special interest in the design are 
the provisions made for storage space 
for chemicals and other supplies to per 
mit uninterrupted operation during long 
periods in the winter when contact with 
the crib might not be possible. A re- 
view of operating records over a long 
period of years has shown that there 
have been periods of more than a month 
when contact with the cribs was impos- 
sible due to severe winter conditions. 

Floor space for storage was therefore 
one of the major problems. In order 
to obtain sufficient floor space, a 4-in. 
checkered steel floor was placed over the 
open well of the crib, providing a floor 
area of 2,000 sq.ft. Another 2,800 sq.ft. 
of floor area was obtained by placing a 
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2—CHLORINE EVAPORATING TANKS set on recording platform scales. 


Ton containers of chlorine are brought in on the monorail hoist and lowered into 


the tanks. 


In an emergency the exhaust blower shown at the upper right draws air 


from the scale pit below the tanks. Escaped chlorine passes to the pit through the 
gratings in the floor. 


reinforced-concrete-slab roof over the 
annular space between the well housing 
and the outer parapet wall of the crib. 
This space provided a chlorine storage 
room large enough to store 40 days’ 
supply, a chlorine evaporator room and 
a chlorine operating room (Fig. 3). 

Ammonium sulphate in 100-lb. paper- 
lined burlap bags has been decided on as 
the form of ammonia best suited for use 
in the plant, both from considerations of 
economy and ease and safety in han- 
dling. Chlorine in ton containers will 
also be used. 


Special chemical scow 


For transportation of chemicals a spe- 
cial scow is provided of welded and 
riveted construction, 100 ft. long and 
30 ft. wide. Its deck is fitted with steel 
saddles for thirty 1-ton chlorine drums 
and with cargo supports for 39 steel 
unit containers, each capable of holding 
twenty 100-Ib. bags of ammonium sul- 
phate. The scow also has within its 
hull valuable storage space for oil and 
liquid chemicals. There is an 11,000- 
gal. compartment for carrying fuel oil, 
which is equipped with electric motor- 
driven pumps for transferring this oil 
into storage tanks at the 68th St. crib. 
Two additional compartments of 8,000- 
gal. capacity each are provided for the 
transportation of ammonia liquor, should 
market prices and operating conditions 
make its use advantageous. 

At the cribs the chemicals will be 
unloaded from the scow by a 3-ton elec- 
tric traveling hoist operated over a 
bridge crane, 100 ft. long, spanning the 
two cribs. The crane operator in a 
control booth on the Dunne Crib para- 
pet wall will have full vision and con- 
trol of the load at all times. After the 
chlorine drums are deposited on the 
crib, they will be picked up by a 2-ton 
electric traveling hoist running on an 
overhead monorail to the storage room 
and from there as needed to the chlorine 


evaporator room (Fig. 2.). The am- 


monium sulphate bags will be unloaded 
from the steel unit containers directly 
onto the floor of the crib. By operating 
a lever the unit container will overturn 
and discharge the twenty bags at one 
time. They will then be transported by 
hand truck inside the well room and 
stored on the steel deck. 


Chlorine control equipment 


At the time the plant was being de- 
signed, it was found impossible to use 
the standard chlorine control equipment 
available on the market. This was be- 
cause the space available at the crib was 
too limited to permit the installation of 
the number of units deemed necessary 
for the high rates of chlorine feed re- 
quired. In consequence, it was decided 
to undertake the development of high- 
capacity chlorine-control equipment, 
which would make the crib treatment 
plant possible. After much experi- 
mental work, a simple and efficient type 
of equipment for high-capaicty chlorine 
control has been developed and will be 
used at this plant. 

By this method the 1-ton chlorine 
container is placed in a steel evaporator 
tank through which warm water is cir- 
culated. The flow of warm water to the 
evaporator tank is controlled by a dia- 
phragm-operated valve. This, in turn, 
is controlled by the pressure of the 
chlorine discharged from the container. 
When this pressure drops below a pre- 
determined point, the valve opens and 
allows warm water to flow into the 
evaporator. When the chlorine pressure 
rises above the established limit, the 
valve closes, shutting off the warm- 
water supply. By this means a fairly 
constant chlorine pressure may be main- 
tained. By passing the chlorine gas at 
fixed pressure through a variable orifice, 
a control of the flow is possible. 

The rate of flow of the chlorine is 
indicated by a rotameter, a relatively 
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new apparatus of much promise in the 
measurement of gases and liquids. It 
consists of a vertical, tapered glass tube 
through which the chlorine gas passes 
upward. The flow a revolving 
float or “rotar’ to assume a position in 
the tube depending on the 
the gas through it. The position of the 
“rotar” read off the calibrated 
etched on the glass indicates the rate 
of flow with a high degree of accuracy. 


causes 
velocity of 


scale 


From the variable orifice the chlorine 
gas flows to an injector where the gas 
is mixed with water and is then dis 
charged in solution form to the point 
of application in the intake shafts. All 
parts of the equipment coming in con- 
tact with the chlorine and chlorine solu- 
tion are constructed of corrosion-resist- 
ing materials, such as glass, chemical 
rubber, tantalum, or metal alloys. 

Three rotameters having a capacity 
of 3,500 lb. of chlorine per day are pro- 
vided to chlorinate the flow into the 
Dunne intake, and three having a capac- 
ity of 800 Ib. per day for measuring the 
flow of chlorine to the 68th St. intake. 
Any one of the rotameters is capable of 
handling the normal range of chlorine 
feed, so that, in effect, equipment is 
provided in triplicate, with a combined 
feeding capacity three times the esti- 
mated maximum. 

Each of the four chlorine evaporating 
tanks is mounted on a 10-ton dial-type 
platform scale. The weighing mech- 
anism is provided with a device that 
automatically records the weight, time 
and date on a strip tape at intervals of 
15 min. 

Two dry chemical feeders, having a 
range of 20 to 200 lb. per hour are 
provided for application of ammonium- 
sulphate to the Dunne intake flow, and 
two smaller feeders, having a range of 
1 to 50 Ib. per hour are provided for 
the 68th St. intake. The large feeders 
are located in the well room on a sub- 
floof with openings to the 50-cu.ft. hop- 
pers on the main operating deck. The 
small feeders have hoppers of 4 cu.ft. 
capacity each. Each of the feeders is 
suspended on a dial-weighing scale pro- 
vided with a strip-chart recorder. After 
the ammonium-sulphlate is measured, it 
will be dissolved in a solution pot, from 
which it will be ejected through a rub- 
ber hose to the points of application in 
the intake shafts. 

To obtain a thorough mixture of the 
ammonia with the water before the 
chlorine is applied, the ammonium-sul- 
phate solution will be applied to the 
water in the uuper portion of the intake 
shafts, while the chlorine solution is 
applied near the bottom of one of the 
shafts. The ammonia and chlorine so- 
lution lines for applying the chemicals 
to the 68th St. crib intake water are 
carried over to the crib through an 
insulated wooden conduit box fastened 
on top of the connecting foot bridge. 
The steam, condensate return and water 
lines are also carried through the con- 
duit. 
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-~Foot bridge to 


68th Stcurb 


FIG. 3—AMMONIA-CHLORINE TREATMENT PLANT on Dunne Crib. Chlorine 

operating and storage space are provided in the annular-shaped room, and ammonium- 

sulphate and miscellaneous equipment are housed in the central circular space over 
the intake well. 


Electric power for operating the 
equipment is furnished through a sub- 
marine cable from shore, carrying 2,300 
volts, to four transformers mounted on 
the crib. These transformers reduce the 
voltage to 230 and 115 volts for the 
power and lighting circuits, respectively. 

The water supply to the injectors and 
for other purposes is furnished by dup- 
licate 300-g.p.m. centrifugal pumps op- 
erating against a 165-ft. head. These 
pumps are set on the lower platform 
and draw suction direct from the well. 
They are primed compressed-air induc- 
tors. An air connection is provided to 
an outer casing over the pump suction, 
for the purpose of bubbling air around 
the suctions during extreme freezing 
conditions in order to prevent formation 
of ice. 

Duplicate boilers, oil burners, fuel- 
oil tanks and accessory equipment are 
being installed on the 68th St. crib. 
They will furnish steam for heating both 
cribs and for the water heaters, which 
provide the warm water to the evapo- 
rators and temper the injector water 
supply. 

As a protection in case of chlorine- 
gas leakage, each room is provided with 
suction blowers and ducts which dis- 
charge outside the crib and are capable 


of making a complete air change every 
minute. An additional protection is a 
steel tank containing sufficient caustic 
soda (20 percent) to absorb a ton of 
chlorine. The soda tank is located be- 
tween the chlorine storage and evapo- 
rator rooms. In case of a serious leak 
in a ton container, it may be placed in 
this tank and the leaking chlorine ab- 
sorbed. The operating crew will be 
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quartered on the 68th St. crib, w 
complete sleeping and eating accom 
dations are provided. 

To maintain close supervision | 
the treatment at the cribs, a control 
tion will be established on the 
shore adjacent to the 68th St. pum; 
station. Here a trained engineer \:! 
be on duty at all hours, day and nig!) 
A 15-wire submarine telephone ca))\c 
has been laid on the lake bottom ir: 
the control station to the Dunne Cri), 
Over this system orders will be tra; 
mitted to the operating staff on the 
crib regarding rate of feed of chemica! 
The effectiveness of the treatment w'!| 
be checked by hourly residual chlorine 
tests by the control engineer. He wi! 
also receive reports from the three sout); 
side pumping stations in regard to th 
residual chlorine in the water reaching 
those points. 

It is important that some means 
obtaining accurate information of tly 
instantaneous rate of flow through the 
lake tunnel be provided so that the 
chemical feed may be applied in proper 
proportion to the flow. A 36-in. pro 
peller-type meter was installed about a 
year ago in one of the intake shafts in 
the Dunne Crib. It will be used t) 
measure and record the flow into the 
intake on instruments located in the 
crib chlorine operating room and in the 
shore control station. This duplication 
of records at remote stations is obtaine: 
through a Selsyn system over the wires 
in the submarine cable. 

The project was carried out unde: 
Oscar E. Hewitt, commissioner of pub 
lic works, and Loran D. Gayton, acting 
city engineer. It is desired to acknowl- 
edge the cooperation of O. B. Carlisle, 
engineer of waterworks design, under 
whom the structural and mechanical 
design was caried out; J. J. Versluis. 
engineer of waterworks construction; 
and Ernest Stromback, assistant engi 


neer, the latter being in charge of the 


construction work. 
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FIG. 4—~SCHEMATIC DIAGRAM of the high-capacity chlorine-feeding equipment. 


Automatic control of recirculating warm 
chlorine 


water maintains constant pressure in the 
container. 
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The Limits of Economy 


in Operation of a Water System 


Economy in waterworks operation must not be carried to the point 


where it becomes parsimony, for adequate service must always be 
maintained, including unquestioned purity of the supply and the 
provision of pressures and quantities to meet legitimate demands 


+ 


Meters and Meter Records 
Present Economy Opportunities 


By A. S. Hippss 


Superintendent, Dept. of Waterworks, 
Cincinnati, O. 


waterworks operation is allowed 

to expand in one direction to the 
exclusion of other necessary features, 
resulting in an accumulation of records 
or of complicated working processes 
that overshadow the entire organization. 
In meter-testing equipment it is pos- 
sible to install complicated and expen- 
sive scales, tanks, weirs and other meas- 
uring devices that run into thousands of 
dollars, and then have the entire set-up 
become obsolete because a change in 
policy provides that large meters be 
tested at their regular location. Such 
large equipment can also be displaced 
if it is decided to test only at certain 


() wraterwort the personal element in 


maximum rates of flow, which can be 
provided by much more simple means. 

In smaller meters it is possible to 
overrate the value of removing and test- 
ing meters either at short stated periods 
or following stated periods of recorded 
consumption. 

It is just as bad to install meters of 
questionable quality, merely on a price 
basis, and then never test them for ac- 
curacy or registration on minimum 
flows as it is to expend good money for 
high-priced meters on arguments of long 
life, continually to take them out for 
testing and inspection and finally to 
maintain endless records of such tests. 
This procedure would seem to represent 
two extremes of bad practice. 

Another economy that would appear 
to be misplaced effort is continually to 
repair and rebuild types of meters which 


long ago were obsolete in what we now 
consider the function of a water meter. 
Modernized homes in which old fixtures 
have been replaced and new ones added 
call for meters larger in capacity than 
some of the older types. Meters can now 
be obtained at moderate cost which will 
supply this needed greater capacity, so 
that in most cases it is far more eco- 
nomical to replace the older obsolete 
types than continually to spend money 
to repair them. 

In the collection divisions of the mod- 
ern waterworks, it is possible to com- 
bine and simplify records to an amazing 
extent. Former bookkeeping methods 
led to the duplication of records, which 
in many cases meant nothing at all in 
the final analysis of accounts. 

Meter-reading records can be used as 
the full record of a customer’s account, 
showing in many cases original entries 
that are invaluable in cases of water- 
bill disputes. Many duplicate copies cf 
on-and-off orders can be used in vari- 
ous divisions of the department as work 
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orders and final records of the condi- 
tion of a customer’s service branch. 
Likewise orders for the installation of 
services can be made parts of the per- 
manent record without recopying. 
Considerable duplication in records of 
permanent installations of water mains 
may be avoided if standards as to size 
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of drawings, standard symbols, titles, 
numbering and lettering are adopted 
from the very beginning. 

The field of simplification and coordi- 
nation of forms and records in water 
department practice is one that can 
effect immense economies in waterworks 
practices. 


True Economy Demands Weighing 
Improvements Against Possible Gain 


By THEOopoRE A. LEISEN 


Secretary and General Manager, 
Metropolitan Utilities District, 
Omaha, Neb. 


dition of affairs throughout the 

country, with the trend toward in- 
creased costs of labor, materials and 
supplies and with the prospect of 
diminution in the financial returns of 
most public utilities, it seems opportune 
to discuss briefly the possibilities of 
greater economy in operating water- 
works systems. 

True economy may be defined as that 
method of operation or construction 
that will produce the desired results 
with the minimum of expense consistent 
with the maximum of efficiency. How- 
ever, in interpreting this definition, 
economy must never be confused with 
parsimony. In the realm of water 
supply this principle should be accept- 
able as axiomatic, since achievement of 
the desired results always means that 
only the best attainable results can be 
acceptable in the bacterial purity of 
the water. 

Water purification is essential for all 
surface supplies, and_ filtration plus 
chlorination is the standard practice. 
But filtration has passed the experi- 
mental stage, and it seems questionable 
whether large sums of money and 
years of time should now be devoted 
to such experimental work. Probably, 
political economy might apply in these 
cases. 

In the operation of filtration plants 
some simplification of records and 
curtailment of some chemical deter- 
minations might be practiced to ad- 
vantage. Then, too, the U. S. Public 
Health Service might use more dis- 
cretion and common sense in some of 
its demands, all in the interests of 
economy. 

On other points in waterworks opera- 
tion the desired conditions may be 
balanced against the cost of attaining 
them, and a line drawn between the de- 
sires or demands of certain individual 
industries or certain sections of a city 
or town and their actual normal necessi- 
ties. For example, greater pressure or 
greater quantity for short peak periods 


[: THE PRESENT unbalanced con- 


or for sprinkling service may be de- 
sired, but need not be essential. Soften- 
ing of a city’s entire water supply might 
be of considerable benefit to a limited 
number of consumers and for a small 
percentage of the total consumption. 
The economics of this situation should 
be carefully scrutinized before embark- 
ing on a project that may entail con- 
siderable construction cost as well as 
continuous operating expense. 

Adequate equipment for an ample and 
continuous supply of water for fire- 
fighting purposes is a requisite condi- 
tion of every waterworks system. While 
the Board of Fire Underwriters de- 
serves great credit for the work car- 
ried on under its supervision or advice, 
the somewhat selfish interests which it 
represents, backing their recommenda- 
tions with the threat of increased fire 
insurance rates, frequently call for ex- 
penditures that a more disinterested 
and saner course of reasoning and due 
regard for economy would modify. 

In regard to meters, the economics 
of the situation should decide the ques- 
tion of whether or not to install them 
generally. However, it can be said that 
no city that has its consumption 100 per 
cent metered would ever consider revert- 
ing to the flat-rate system. Where the 
danger of a shortage of supply is im- 
minent, meters should be installed to 
prevent waste. But where an_un- 
limited supply is available, the economic: 
problem will be whether to suffer the 
expense of excessive pumpage to pro- 
vide for wasteful use, or to expend the 
money required for meters. 

Expert accountants and efficiency ex- 
perts have improved accounting systems 
in many instances, but a word of warn- 
ing may not be amiss in suggesting 
some hesitancy about abandoning or ex- 
changing an existing system of book- 
keeping, recording and general ac- 
counting, without full investigation and 
mature consideration. Occasionally an 
expert system of checking, billing and 
accounting will cost more in operation 
than the saving that could be effected 
would justify. 

Economy in construction operations 
should not be ignored, but it is not 
so essential here as it is in operation, 
because only the interest and deprecia- 
tion on the excess construction cost 


counts in the future. Further 
ample reasons exist for giving 
scope to architectural or esthetic beay 
in any municipal structure, and this may 
result in a higher cost than adhe: 

to a strictly economical plan 
warrant. Parsimony should not b 
stituted for economy, and it wou! 
parsimonious to erect an unsi¢ht) 
building where beauty of form an; 
should exist. 

In the field of operation every cffor 
should be made to obtain the maxinu 
of efficiency at the minimum cost. }{, 
the man in charge must have full 
trol, unhampered by political inter 
ference, and he should have the co 
operation of his entire organizatio: 
Not one more employee should be o: 
the payroll than is needed, and not one 
less than is essential for efficien: 
service. All should receive compensi- 
tion commensurate with their respec- 
tive duties. To effect economy by re. 
ducing wages is inexcusable when there 
are more legitimate ways to accomplis) 
the desired result. Perfect coordination 
of all heads of departments is impera- 
tive, as only by united effort can 
economy be achieved. The purchasing 
department, the distribution manage- 
ment and the pumping station opera- 
tors all should be potent factors in the 
production of the desired results. 

It seems almost futile to refer in de- 
tail to the methods for carrying out this 
plan, but a few suggestions may be 
pertinent. In the purchase of material: 
and supplies, fair competition alway: 
should be obtained, and the markets 
should be watched so that supplies can 
be laid in when prices are lowest. This 
procedure applies with special emphasis 
to steam coal, the price of which in 
variably undergoes rather wide seasonal 
fluctuations. 

In the pumping of water it will be 
surprising to find how much saving 
can be effected by careful, intelligent 
attention to minor details, particularly 
in the boiler house. Keeping close 
watch on the coal, ash and the boilers 
in general, and having each shift vie 
with the others in friendly competition 
will fully repay the effort. As an ex- 
ample of what has been accomplished 
by following these plans, the records 
of one municipal waterworks are as 
follows: 


Pumpage in Coal Used, 
M.G Cost of Fuel Tons 
1923 9,281 $148,257 30,825 
1930 10,558 98,629 26,970 


This record is given to 1930 because 
subsequent to that year part of the 
pumpage was done by electricity 
Another record for a ten-year period is 
as follows. In 1923 the cost per 1,000 
gal. was 4.5c., and in 1933 it was 3.4c., 
or 24 per cent under the earlier figure. 
In these cost figures all labor in- 
cidental to pumpage is included, and it 
should be noted that salaries and wages 
were generally increased during the 
ten-year period. 
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Water-Revenue Diversion 


A Dangerous But Common Practice 


In time of financial distress many cities have used the 


revenues of 


municipal functions, 


their water departments to support other 


thereby crippling operation, mainte- 


nance and necessary improvement of their water-supply systems 


Sd 


Water Purity Endangered 
by Diversion of Water Funds 


By Geo. N. SCHOONMAKER 
Director of Public Service, Toledo, Ohio 


HEN the present administration 

assumed control of the municipal 

waterworks of Toledo, Ohio, in 
January, 1934, there was less than 
$25,000 in cash in the water fund, al- 
though book balances showed that there 
should have been a cash surplus of more 
than a million dollars. The book bal- 
ances were there, but the money had 
been used to support other city func- 
tions during the recent period of fi- 
nancial misfortune. The immediate 
problem was one of determining the 
exact condition and completely revising 
financial policies to prevent further di- 
version of water funds to uses other 
than the waterworks. 

In 1931 practically all the banks in 
Toledo closed, impounding all city 
funds then on deposit, including the 
funds of the waterworks. These were 
not released until 1933 and 1934. Dur- 
ing the intervening period fund bal- 
ances were maintained, but when the 
impounded funds were finally released 
their allocation to specific funds was 
extremely difficult. 

Shortly after 1931 the full force of 
the depression struck in Toledo, and 
funds to operate the municipal services 
were extremely short. In accordance 
with its practice of long standing, the 
city maintained but a single bank ac- 
count, and when payrolls were to be 
met a large overdraft in the general 
fund was incurred by borrowing from 
other funds. Among these was the 
waterworks fund and during this time 
the waterworks cash was practically 
depleted. 


City issues indebtedness 
certificates 


Another incident that reduced the 
cash surplus of the water fund occurred 
in 1933. The city, to meet payrolls, 





issued certificates of indebtedness 
(scrip) because all its cash was ex- 
hausted. These certificates were ac- 
cepted by the city in payment for all 
municipal obligations, including water 
bills. To obtain cash, employees trans- 
ferred their certificates to water users, 
who turned them in to the collection 
department in payment for water bills. 
The water fund absorbed about a mil- 
lion dollars in certificates in that way. 
Of course, when these certificates are 
paid off by the city, the water fund will 
be reimbursed. This practice, however, 
had one particularly serious effect. 
Cash in the water fund was depleted as 
fast as it was received, and not enough 
money was permitted to accumulate to 
buy water-purification supplies. 


Policies reversed 


In 1934 these policies were completely 
reversed. Fortified by a court decision 
rendered in January, 1934, ordering 
waterworks funds to be held in a fund 
on deposit entirely separate and distinct 
from all other city funds, the cash sur- 
plus was allowed to grow and accumu- 
late. Acceptance of city scrip was 
stopped. Since January, 1934, the 
waterworks cash surplus has grown 
from something like $25,000 to about 
$250,000, and by the end of 1935 we 
expect to have approximately $400,000 
in reserve. 

Under both the constitution and the 
statutes of Ohio the municipal water- 
works is placed in a peculiar position. 
The city’s function in operating and 
maintaining a water-supply system is 
essentially of a private or proprietary 
nature. It is not mandatory on the city 
to engage in the business of water sup- 
ply, but under the law the city is 
granted permission to engage in it if the 
citizens so desire. 

Owing to this private nature, the 
water fund must receive compensation 
for water service rendered, regardless 
of whether such service is rendered to 


another governmental unit or to private 
individuals or corporations. That the 
waterworks is owned and operated by 
the city in no way alters the situation. 
Furthermore, the waterworks fund can- 
not be used for any purpose except the 
maintenance and extension of the water- 
works system. Thus, waterworks funds 
cannot legally be diverted to the general 
fund except as a charge for services 
rendered by other city departments. 


Charges for engineering service 


The practice of billing the water- 
works for services rendered has reduced 
the waterworks cash surplus materially 
in the past. For example, in 1930 the 
waterworks was charged $75,000 for 
technical services rendered by the en- 
gineering division. The total annual 
appropriation of the engineering divi- 
sion at that time was slightly more 
than $150,000, so that the water fund 
supported about half of this entire ac- 
tivity. This charge was based on an 
estimate that the engineering services 
rendered to the waterworks had a value 
equal to 12 per cent of the total water- 
works payroll. 

Many other instances of diversion 
could be cited which, over a period of 
several years, reduced the water funds 
to a great extent. The propriety and 
the reasonableness of such charges are 
matters of some controversy. 


Single city bank account 


As has already been pointed out, in 
Ohio the waterworks funds are legally 
separate and distinct from all other 
muncipal funds. In Toledo this has 
been carried out in theory but not in 
practice. For a number of years To- 
ledo has maintained a single bank ac- 
count for all municipal funds and has 
deposited cash in this account as re- 
ceived. As money was received from 
some specific source, the amount was 
credited to the appropriate fund and the 
cash deposited in the one bank account. 

This practice has been a matter of 
discussion for a good many years by 
students of public finance. Some hold 
that a single bank account is sufficient 
if a bookkeeping and accounting system 
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is maintained, which will show at any 
given period throughout the year the 
exact condition of all funds in relation 
to the cash on deposit. Others argue 
that each municipal fund should be a 
separate account. There are meritorious 
arguments on both sides. However, 
our experience in Toledo over the last 
five or six years indicates that the prac- 
tice of keeping separate bank accounts 
is necessary if the funds are to be con- 
served. 

In Toledo we have made a complete 
circle of waterworks financing. Prac- 
tically all diversions that were made in 
the waterworks funds have been for the 
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operation of other municipal services. 
The most serious consequence of such 
diversion was the inability of the city 
on several occasions to purchase neces- 
sary supplies for water purification. 
The hazard thus presented needs little 
explanation, for it is apparent that even 
one day of impure water would have 
disastrous and widespread effects on 
the entire city at large. Happily this 
situation did not occur, and we are now 
on the road to proper handling of the 
water funds, keeping them intact and 
permitting a surplus to accumulate. 
This is the spirit and letter of the con- 
stitution and laws of Ohio. 


Water Funds Widely Used 
to Supplement Tax Revenues 


By N. T. VEATCH, JR. 


Consulting Engineer, Kansas City, Mo. 


URING the depression years the 
D practice of transferring funds 

from municipal utility depart- 
ments, particularly waterworks, and us- 
ing these funds for the payment of gen- 
eral municipal expenses has become 
rather common. The inability, or fail- 
ure, of these cities to collect taxes has 
left their general funds so depleted that 
only by borrowing from banks or by 
transferring funds from other accounts 
could the salaries and other current ex- 
penses of the city be paid. The ultimate 
effect upon the financial program of the 
municipal utility is given but little con- 
sideration by the city governing body 
when faced with the necessity of finding 
funds to meet current expenses, particu- 
larly if the utility has a balance in its 
depreciation or sinking fund. 


Diversion in typical cities 


Prior to the depression period, state 
statutes generally forbade the transfer 
of funds from one department to an- 
other, but with the decreasing of reve- 
nues from taxes and the increasing de- 
mands for funds for relief uses, the tend- 
ency has been to change the statutes to 
permit diversion. 

In Kansas the law permitting transfer 
of funds was passed in 1933. In that 
year at Topeka there was transferred 
from the water department fund $8,654, 
while in 1934 $15,832 was transferred. 

At Tulsa, Okla., out of a total gross 
income of $3,314,672 from water depart- 
ment operations in the four-year period 
ending June 30, 1935, $2,070,284 has 
been diverted to other city departments, 
leaving only $1,140,816 available for 
operating and maintenance expendi- 
tures. Only $103,572 has been expended 
for improvements. That a water depart- 
ment having a plant investment of more 


than $12,000,000 and serving a city of 
150,000 population can continue to func- 
tion at all under such reduced expendi- 
tures for operation and maintenance 
speaks eloquently of the managing abil- 
ity and devotion to duty of the depart- 
ment’s officials and operating heads. It 
is apparent, however, that continued 
operation on such an extremely meager 
expenditure for maintenance can result 
only in progressive impairment of serv- 
ice due to the cumulative effects of de- 
ferred maintenance. 

At Shreveport, La., a city of 85,000, 
the municipal water department has 
been forced to turn over to other de- 
partments in the past three years a total 
of $225,000. The loss of this sum to 
the water department has meant the 
necessity of reducing maintenance ex- 
penditures to an absolute minimum and 
the deferring of much-needed improve- 
ments and main extensions, which, if 
they could be made, would provide water 
service to additional prospective users 
and bring additional income to the de- 
partment. Thus, the candle is being 
burned at both ends. 

At Flint, Mich., a city of 167,000, 
the effect of the depression in causing 
diversion of waterworks revenue to 
other uses is quite clearly shown. In 
1929 the payments for hydrant rental to 
the water department, amounting to 
$110,000, was discontinued. In 1932 the 
cost of operating the sewage pumping 
station and disposal plant, amounting to 
$50,000 per year, was charged to the 
water department. In 1933 a meter 
license tax amounting to $60,000 per 
year was placed on the water depart- 
ment. These constitute a total diversion 
of $220,000 of water revenue per year 
to other city activities. In 1934, in an 
effort to reduce ad valorem taxes, the 
state of Michigan enacted a law limiting 
the assessment for such taxes to 15 
mills. Flint, being a home-rule-charter 
city, adopted by popular vote the same 





restriction on its tax levy. This b; 
about a search for other revenue 
place the loss in general taxes, a: 
sulted in the transfer of an addi: 
$125,000 from the retirement 
fund. In this instance both the cit 
cials and the management of the cc; 
ment realize the danger in the diver<jo; 
of funds from the water departnie; 
and consider it an emergency pract 
only. 


Diversion unfair to taxpayer 


The diversion of funds from munici- 
pal income-producing utilities, to : 
tain the service and other government:| 
activities, may be considered as an w- 
fair and unjust practice, not only fro 
the viewpoint of the utility user but also 
from the viewpoint of the taxpayer. |i 
the revenue of a municipal water depart- 
ment is sufficient to meet all department 
costs, including operating and mainte- 
nance expenditures, depreciation allovw- 
ances and debt-service charges, and 
leave a balance available for transfer to 
other departments, then the water user 
is paying too much for the service he 
gets, and the rate schedule should be 
reduced. If, on the other hand, the reve- 
nue of the water department is taken 
over by other municipal departments 
normally supported by tax revenue, 
leaving the water department with in- 
sufficient funds to meet its reasonable 
depreciation and debt-service charges, 
then the practice is unfair to the tax 
payer, who must be called upon later t» 
furnish funds through taxes to pay thes 
charges. 

If a municipal utility, or a_ private 
utility for that matter, is to function 
properly, and continue to do so over a 
period of years, it must adhere to a very 
definite financial program. Its revenue 
from the sale of its commodity must be 
sufficient not only to meet its current 
operating expenses, including proper 
maintenance, but also to provide a rea- 
sonable fund from which the expense 
of replacing worn-out equipment and the 
construction of improvements can be 
met, and the interest and retirement 
charges on the bonded debt of the de- 
partment be paid as they become due. 
This financial program should be very 
carefully planned, covering a five-year 
or longer period, and should budget the 
expected income and expenses, includ- 
ing depreciation and _— sinking-fund 
charges for each year. Such a budget 
scheme has been worked out in a num- 
ber of cities and is operating in a satis- 
factory manner. It would seem that the 
use of this plan would serve to discour- 
age the diversion of funds to other de- 
partments. 

It is to be hoped that municipal gov- 
erning bodies can and will become so 
thoroughly informed as to the necessity 
of setting up and maintaining a proper 
financial program for their municipa! 
utilities that the diversion of funds to 
support other municipal departments 
will no longer be countenanced. 
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Waterworks Operation 


A Problem Dependent on Personnel 


Capable waterworks personnel is the first essential of proper 


water service—The establishment of schools for waterworks opera- 


tors and regulations requiring examination and licensing to attest 


training are steps looking toward a more attractive career service 


HAT VALUE is there in a fine 
waterworks system or a new 


filter plant if it is staffed by in- 
competent men who do not know from 
one day to the next when the political 
axe will fall? 

In the water-supply industry, which, 
in the case of nearly 80 per cent of the 
urban population in the United States, 
is controlled by municipal governments, 
it is a shameful fact that training and 
real adaptability for the work too rarely 
lie back of appointments. The “home 
rule for cities” doctrine is overworked 
to the end that as many positions as pos- 
sible, even technical, shall remain stakes 
in the political chess game. State en- 
gineers and forward-looking waterworks 
men have realized that some steps must 
be taken to make sure that at least those 
men charged with the operation of puri- 
fication plants shall meet certain mini- 
mum standards as to training and 
knowledge. 

Licensing purification-plant operators 
is not a mere subterfuge to keep present 
incumbents safe in their employment. 
The underlying idea is, and it should 
be thoroughly understood to be, the co- 
ordinated training and demonstration 
of fitness on the part of plant operators. 
That this fitness should be demonstrated 
by an initial examination is not enough. 
Periodically it must be confirmed by 
further study and re-examination. 

That makes plain the field of water- 
works operators’ conferences or schools. 
Water purification is not static. Fuller 
at Louisville, Ellms at Cincinnati and 
many others years ago demonstrated the 
basic principles of the art, but since 
then scores of men have shown new 
factors in its application and continue to 
discover new methods of ensuring 
safety and palatability for our cities’ 
drinking-water supplies. 

The state waterworks schools are the 
link between local and nationwide prog- 
ress, for through these schools men in 
the smaller communities have learned of 
the means that are at their command 
to render better service. 

The combination of licensing and 
waterworks schools, on the one hand, 
trains men for the improvement in 
water-supply service for which every 
city and state should strive, and on the 
other hand assures to waterworks per- 


By Harry E. JorDAN 


Chemical Engineer, Indianapolis Water 
Co.; and President, American Water 
Works Association 


sonnel the degree of security and com- 
munity respect to which any hardwork- 
ing willing employee is entitled. The 
progress made in this regard is shown 
by the table below. 

A most wholesome movement has 
taken form in Georgia, where, although 
neither law nor state regulation requires 
filter operator’s examination and licens- 
ing, a voluntary agreement exists by 
virtue of which the majority of opera- 
tors have undertaken certain studies and 
submitted themselves to examination. 

In West Virginia there exists perhaps 
the best combination of forces. There 
the state sanitary engineer joins hands 
with the engineering staff of the state 
university and the operators themselves 
in administering the regulations of the 
state health department. The valuable 
feature of periodic re-examination is 
also in effect. We all know that the 
great fault of civil service is that it 
makes ruts safe for the lazy. Career 
service demands that a continued state 
of efficiency be demonstrated. 


WATERWORKS OPERATORS’ CONFERENCES 
AND LICENSING REGULATIONS 


Ala A B D Neb 
Ariz Nev 
Ark. A N.H 
Calif A DN.J 
-Colo. A N.M 
Conn ‘ DN.Y 
Del ; N.C 
Fla : N.D 
Ga 

Idaho. 


D 
D 


A* 
A 
A 
A*® 
A 
A 


Mass 

Mich A 

Minn A 

Miss. i. Ve j r 2 
Mo. A is. f D 
Mont A* ; 


NOTES: 

A—States in which an operators’ school or confer- 
ence has been organized—generally by state sanitary 
engineers. States marked A* are those in which such 
schools are directly affiliated with AWWA sections. 

B—-States in which there is an independent water 
supply or utilities association. 

States in which there is legislation establishing 
qualifications for filter-plant operators. 

D—States in which there are state health depart- 
ment regulations controlling filter-plant operators’ 
qualifications. 


In Illinois another movement is grow- 
ing rapidly under the name of The Illi 
nois League of Municipal Public Utility 
Employees. Its major project is the 
creation of age and retirement funds, It 
unfortunately subordinates in its con- 
cern the value of training and experi 
ence and the fact that both are essential 
to successful operation of municipal 
utilities. It does offer, though, an op- 
portunity for men in all branches of 
state and municipal technical service to 
organize and meet upon a common 
ground to study their problems. 

The organization of waterworks and 
the licensing of filter-plant operators 
are wholly worth-while activities. But 
there should be no illusions about the 
situation.  Filter-plant operators are 
only a part of waterworks personnel. It 
there is a single titled position in a 
water plant that is not better filled by a 
trained and experienced man, it should 
be abolished. And the whole thesis is 
that training and experience and con- 
tinued ability to serve deserve repay- 
ment in terms of continuity and security 
in service. 

The extension of governmental con- 
trol of activities formerly privately 
managed unfortunately has not been 
combined with a corresponding exten- 
sion of efficiency qualifications for per- 
sonnel. But there is evidence that 
realization of the danger is becoming 
widespread. Thus, the fact that in a 
field of public service so widely munici 
pally controlled as its water supply the 
steps being taken to secure and retain 
the services of more adequately trained 
personnel should also indicate that the 
fullest return from these activities will 
be obtained by joining with similar 
movements in affliated fields. Water- 
supply personnel selection may _per- 
chance lead the way to more intelligent 
personnel selection in other fields of 
public service. 

Urban America of today and tomor- 
row must have skilled men in its service 
departments if our city life is to be 
bearable. And the creation of a public 
interest in and support of the retention 
of skilled men in government is a prob- 
lem that calls upon waterworks men to 
unite their efforts with those of any in- 
telligent organization engaged,in attack- 
ing the same broad problems. 





| 
| 
| 
f 
3 
i 
; 





646 


ENGINEERING NEWS-RECORD 


Volume 114, No. 18 Copyright 1935 by MeGraw-Hill Publishing Company, Inc. 


Epitor—F. E. Schinitt. EpIToriaL Starr—V. T. Boughton, 
N. A. Bowers, W. G. Bowman, W. W. DeBerard, F. W. Herring, 
c. S. Hill, H. W. Richardson. 

Editorial and Publishing Offices at 330 West 42d Street, New York 


May 2, 1935 





Beltsville as a W arning 


IRING the chief of the Bureau of Animal In- 

dustry for mismanagement of construction at the 

Seltsville, Md., experiment station of the U. S. Agri- 
cultural Department is of small consequence as long as 
the system under which he directed a vast construction 
program remains. Beltsville is an outstanding example 
of the waste, mismanagement and inefficiency resulting 
from attempts of government bureaus inexperienced in 
the management of highly complex construction pro- 
grams to undertake such work by day-labor methods. 
An inquiry, begun after charges had been brought by the 
Associated General Contractors of diversion of funds, 
violation of laws and wasteful incompetence, has now 
led to the dismissal of the official who had charge of con- 
struction. But this example of incompetent wasteful 
procedure should also remind all government officials that 
only rarely can day-labor work be conducted with the 
efficiency and economy of contract construction. 


New Incentive 


WITH THE REOPENING of the PWA application file, a 
new incentive is held out to the many communities which 
developed promising programs of local improvement 
work under the stimulus of the recovery drive initiated 
by the 1935 act, only to be disappointed by finding the 
list closed before their projects could be considered. The 
new money made available by the relief works act will 
enable the most urgent of these projects to go forward, 
and this opportunity is an encouragement to progressive 
community action. There is a double reason for pushing 
these projects with energy: to take care of the com- 
munity’s employables, and at the same time to build 
for better community service and facilities. In addition, 
there is a supporting reason for undertaking these 
projects that should not be left out of view. It lies in 
the fact that resumption of normal improvement activi- 
ties would be a major step in the city’s return to the 
basic policy of independent, self-reliant development— 
the surest guarantee of growth and prosperity. 


Sound Business 


FROM THE SAME VIEWPOINT oi helping the cities to get 
back to a sound business basis, it is interesting to learn 
from Washington advance rumors that greater reliance 
may be placed on service revenue bonds to secure PWA 
loans. In the administration of the $3,700,000,000 
emergency appropriations of the past two years, revenue 
bonds were treated with distrust, and general obligation 
bonds were demanded. The cities were thus placed at 
a direct disadvantage in getting needed improvement 
projects started, and at the same time they were en- 
couraged in the unbusinesslike practice of diverting serv- 
ice revenues, such as those earned in waterworks oper- 
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ation, and using them for general administrative 
poses. If revenue bonds are raised to a deserved pos 
of recognition, a strong impulse will be given 
movement of placing departmental service admini 
tion on a sound business basis, with proper accour: 
of costs and revenues, and with service income st: 
segregated for use in maintaining the service it 


W hat’s in a Name? 


THE ProposaL to change the name of the Interior | 
partment to Department of Conservation and Worl 
the outward representation of a reform that has 
under active discussion for more than a decade. U: 

its old name the department has ever been a conve: 
repository for activities that seemed to find no ot 
natural home. On the other hand its major funct 
of dealing with national resources and development \ 
often overlooked, and such activities as those of fo 
conservation and road construction were placed in other 
departments. The name Conservation and Works « 
hardly fail to be a means of concentrating in this maj 
branch of the governmental establishment the imports 
development activities carried out by the nation for iss 
peacetime purposes. Engineers have come to recognize 
the advantages of such governmental simplification. ‘T' 
reasons for it grow stronger with the passage of tin 
and they have been reinforced by the creation of the 
National Resources Board, which brought the Interi 
Department into close contact with the essential pro! 
lems of planning development projects on a long-ti: 
basis. A governmental unit dedicated by its very name 
to the planning and execution of works to conserve our 
resources and improve the nation’s physical equipment 
would tend toward efficiency and economy. 





Roadwork by Roadbuilders 


ADVICES FROM WASHINGTON indicate that both the high- 
way industries and the road-using public may have an 
easy mind in respect to the handling of the roadbuilding 
millions of the relief works act. The Bureau of Public 
Roads and the state highway departments, with whic) 
highway users and roadbuilders have always done bus'- 
ness, will continue to be the agencies directing the opera- 
tions. This applies to the new activity of railway grade- 
crossing improvement, which is now definitely placed in a 
division of the Bureau of Public Roads, as well as to 
the types of highway improvement to which former fed- 
eral highway grants have been particularly directed. The p 
decision to entrust the established agencies with grade- . 
crossing responsibility is well advised. It places the va-i 

new work in the hands of a going organization that 
during depression has expeditiously performed federal 
roadwork costing over three-quarters of a billion and 

is now at the highest point of its directing ability and 
working efficiency. It gives assurance, too, that the 
construction practices and labor requirements to which 

the highway business has been adapted will not be radi- 

cally changed, and that therefore the work can go for- 

ward promptly, without disruption or mischance. High- 

way work to give employment and create new paths for 
highway transportation development has received an im- 

pulse to greater speed and efficiency by the confidenc: 
which the Washington administration has shown in its 
ability to perpetuate its past four years’ extraordinar\ 
performance records. 
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Our Decaying Plant 


T IS A MATTER of common knowledge that the 
country’s necessary productive plant has been under- 
going an abnormal deterioration during the last few 

years. Great losses due to both mechanical wear and to 
obsolescence have occurred, but unfortunately no meas- 
uring stick for these losses was available. Now comes 
a significant index of the extent to which our productive 
plant has decayed as the result of stagnation, in the form 
of a census and inventory of the machinery industry’s 
production equipment by American Machinist. 

Beginning in 1925 and repeating its undertaking in 
1930, that journal took a census of the equipment of 
machinery-building establishments. In 1925 it found 
that 44 per cent of all the machines in these shops were 
ten years old or more—a figure taken as a fair measure 
of life of the tools, whether rated on physical condition 
or on economic life (ability to stay in competition). By 
1930 this percentage had not changed materially, the 
obsolescence percentage found in that year’s census be- 
ing 48 per cent. The 1935 census, however, shows that 
obsolescence has reached the figure of 65 per cent. 

Let it be remembered that this figure is determined by 
age statistics alone, while other factors also contribute 
to loss of productive value. Rapid improvement of 
processes, introduction of better cutting steels, and like 
advances contribute to shortening economic life. The 
progress made in these directions during the past decade 
suggests that the machinery industry's productive plant 
may have deteriorated even more than the change from 
44 to 65 per cent would suggest. It is perhaps no ex- 
aggeration to say that, in terms of useful modern equip- 
ment, fully half the value of the industry’s machine 
plant has been lost since 1925. 

This is a tangible measure of the depression’s effect in 
destroying direct working capital. The figures provoke 
serious thought. They forecast the need for large ex- 
penditures to reequip within the next few years. It is 
not an indictment against the machinery industry, how- 
ever, that it allowed this heavy deterioration to go on, 
for in a time of slow demand and scanty financial re- 
sources the arguments against keeping up plant are too 
imperative to be ignored. 

Conditions of essentially the same kind but quite differ- 
ent in detail prevail in the field of municipal water-supply 
service. Here also the postponement of extension, 
modernization, even adequate maintenance, during the 
past five years has been very extensive. Only because 
of a sharp dip in water consumption did the average 
citizen remain unconscious of the results. 

For a year or more the demand for water has again 
heen on the increase. A study of this significant change, 
made for Enginering News-Record by the well-known 
authority Nicholas S. Hill and published elsewhere in 
this issue, indicates clearly that consumption on the whole 
is back to its pre-depression level and is rapidly moving 
upward toward the old trend line. All the evidence sug- 
gests that within another two or three years the tem- 
porary sag in the consumption curve will have been 
smoothed out completely. When that time arrives, the 
full weight of accumulated neglect and failure to pro- 
vide for the future will make itself felt, and water ser- 
vice will be in much the same position as the machine- 
building industry in having to act quickly to make up 
for its accumulated obsolescence in order to protect the 


safety, economy and adequacy of the service against 
every mischance. 


In respect to water-service the long-time outlook on 
future conditions has an importance far beyond that 
which applies to manufacturing or other industrial ac- 
tivities. No community can feel itself secure unless its 
plans for water are based on the foresight of estimating 
at least twenty-five years ahead. It is this that makes 
the slowing up of water-service development a matter 
of broad public concern, and rates Mr. Hill's study as a 
fundamental contribution to the day’s thinking. The 
facts and conclusions address themselves in first instance 
to water-supply men, but their meaning to the citizen at 
large is at least equally great. 


Progress and a Program 


OME fifteen years ago the American Water Works 
Association set up a policy-making council, which 
undertook an intensive study of the organization’s 

problems. As a result of this work numerous sections 
of the association sprang up, a journal was started to 
supplant the annual proceedings, and a manual of water- 
works practice came into being, the latter under the im- 
pulse of the late George W. Fuller’s energy and driv- 
ing force. 

With the growth of activities there came also growth 
in membership. Its regional representation expanded 
to virtually complete coverage of the country.  Re- 
lated impulse gave rise to waterworks operators’ schools 
and conferences, many of them independent of the 
AWWA but all clearly representing part of the same 
broad movement for the advancement of water service. 

These are large achievements. But they also define a 
present obligation to prepare for further achievement. 
The mission of developing community water service in 
response to growing human needs is one that relies on 
sustained progress based on a farsighted program. 

It may be that such a program will center in large part 
on administrative and social considerations, rather than 
on problems of engineering alone. Like gas and electric 
supply, water supply is an essential and permanent com- 
munity service, differing from the others in that it is 
four-fifths municipally owned but having quite the same 
problems and the same relation to public welfare and 
comfort. Must not the association seek contact with these 
municipal-service groups, and with other agencies en- 
gaged in studying problems of municipal administration ? 

The fruitfulness of the association’s activities and 
influence in future depends more largely on clear 
recognition of purpose and adaptation of function thereto 
than on detailed procedure in respect to technical 
discussion. Further, in order that the association may 
continue to bring together in one forum the broadest 
interests of the field, it will have to give thought to the 
relations between sections and central body, and the desir- 
ability of drawing the operators, schools and conferences 
into closer contact with it, so that unity may strengthen 
its accomplishment. Unquestionably also research will 
claim closer study. Whatever means are available for 
activating and supporting research deserve to be sought 
out and put to effective use. 

In view of the dynamic, growing character of water 
service that is emphasized in this issue, the future path 
of progress of the AWWA presents a challenging field 
for study. With a forward-looking spirit, its leaders 
have a noteworthy opportunity to direct its policies to 
fit the changing needs of growth. 
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CURRENT NEWS 


Large Projects 
Not Favored 
For Relief Work 


(Washington Correspondence) 


ENNISON DAM on the Red River in 

Texas has been identified as the $36,- 
000,000 project referred to by President 
Roosevelt in his nation-wide broadcast of 
April 28 in explaining that the work-relief 
program will not include any new projects 
that cannot be completed within one year. 
The $36,000,000 project, the President 
said, would take three years to complete. 
Only $12,000,000 could be spent the first 
year, thus tying up $24,000,000 needed to 
provide immediate employment elsewhere. 
Furthermore, he said, the undertaking of 
such a large project in that area is not 
justified because $12,000,000 is more money 
than is required to absorb all employable 
men now on relief rolls. 

Strict application of what President 
Roosevelt described as the “canons” of 
the work-relief program would eliminate 
from consideration much heavy engineer- 
ing construction, such as the Corps of 
Engineers and the Bureau of Reclamation 
have charge of. Low-cost slum clearance 
housing plans, proverbially slow in execu- 
tion, also would be shut out by the one- 
year requirement. 

Obviously disconcerted by the Presi- 
dent’s statement, Administrator Ickes has 
suggested that it might be interpreted as 
not excluding projects which could be 
started this year with work-relief funds 
and carried on after termination of the 
present program out of new appropriations 
by Congress. This was the policy fol- 
lowed by PWA in making the initial 
allotments in 1933 for Grand Coulee, 
Zonneville, Fort Peck, Casper-Alcova and 
other large projects that will be carried 
forward with the new work-relief program. 


Scioto Flood Project 
Reported as Uneconomic 


The proposed flood control project for 
the Scioto and Sandusky rivers in Ohio 
was declared to be economically unwar- 
ranted by army engineers in their report 
to the Board of Engineers for Rivers and 
Harbors. 

The plan called for a ten-mile canal 
near Marion through which flood waters 
from the Scioto River would be diverted 
into the Sandusky, also for the construc- 
tion of reservoirs to furnish hydro-electric 
power. Cost of the project has been esti- 
mated at figures from $18,000,000 to $30,- 
000,000, depending on the alternative pro- 
posals for dams and reservoirs. 

Although supporters of the project hope 
that allotments will be made, thus giving 
employment to about 6,000 men for three 
or four years, the report fixed the benefits 
at $130,200 a year, which, in the opinion 
of the engineers, cannot be justified. 


Draftsmen Ruled Exempt 
From Code Hours Clause 


The Construction Code Authority has 
ruled on the application of the code to archi- 
tectural and engineering draftsmen. The 
Code Authority had been asked by an archi- 
tect if the draftsmen under his employ, 
while working on plans for a large building, 
were governed by the maximum hours pro- 
vision. In Explanation No. 34, approved 
April 10, the authority states that drafts- 
men while engaged in their accustomed 
duties under the employ of members render- 
ing professional service shall be considered 
as engaged in professional work and shall 
therefore be exempt by the provisions of 
Art. III, Sec. 2B, 3(a) from the maximum 
hours as prescribed in the code. The code 
stipulated that with the exception of those 
employed in professional, executive or super- 
visory work no employee shall work more 
than 40 hours a week. 


WORKS BILL PROJECTS 


Projects originate with: 


ubli Federal depts. 
i and agencies, 


andi individuals including PWA 


Are received, coordinated and 
! passed upon by: 
' 


Division of application 
and information 


WALKER 


Recommended projects 
sent, to: 
Allotment division 


ICKES 


Approved projects with 
recommended allotment 
passed to: 


PRESIDENT ROOSEVELT 


jAuthorization!- Record of 
ytostart f authori- 
work ! = zation 


HOPKINS 
Aime schedules watche 
“Purchase of materials 


~ coordinated 


Procurement division 
U.S.Treasury Dept. 
PEOPLES 
Labor supplied by--4 


Field employment 
ottice 


are K- — 


~ > Directo 


2 


i 


Materials 


Public agencies 
Project executed 


PROJECTS FOR FINANCING under the 
works relief bill will be handled in the 
manner indicated above, according to 
present indications, but whether the plan 
applies equally to federal and non-federal 
projects is mot yet clear. 


Works Projects 
Now Wait on 
New Organization 


(Washington Correspondence) 


ITH the overhead organization ». \y 

practically complete, the work-re|ic; 
program is waiting upon development 
administrative procedure to start projc 1s 
on their way to execution. Already flood! 
with plans for spending the $4,000,000, 
appropriation, the Division of Applicat; 
and Information, headed by Frank Walk: 
has still to recruit a staff of expert: 
classify and forward them to the Works 
Allotment Division, of which Secretary 
Ickes is chairman. 
_ The key position in the new program 
is occupied by Harry Hopkins, head 
the Progress Division. He is charged 
with keeping government agencies on tl: 
time schedule set for each project that is 
recommended by the Ickes board and ap- 
proved by the President. 


Non-federal projects 


PWA lists were opened this week for 
receiving applications for non-federal proj- 
ects. About 150 legal, financial and en- 
gineering examiners have been assigned | 
PWA to aid its state engineers in proces: 
ing applications. Each application must 
have the recommendation of the field offic: 
when forwarded to Washington. It is not 
known definitely whether all applications, 
including those now in PWA files in Wash- 
ington, will be routed through the Division 
of Applications and Information for con- 
sideration of the time element and the num- 
ber of persons that will be employed. 


Fundamental requirements 


The President has established six funda- 
mental principles to determine the eligibility 
of a project and its selection with respect 
to location: 

1. The projects should be useful. 

2. Projects shall be of such nature that 
a considerable proportion of the money 
spent will go into wages for labor. 

3. Projects which promise ultimate retu: 
to the Federal Treasury of a considera!)!: 
proportion of the costs will be sought. 

4. Funds allotted for each project shou! 
be actually and promptly spent and ict 
held over until later years. 

5. In all cases projects must be of 
character to give employment to those on 
the relief rolls. 

6. Projects will be allocated to localiti:: 
or relief areas in relation to the number « 
workers on relief rolls in those areas. 


Federal agencies charged with respon 
sibility for carrying on the work program 
will be called upon to explain any lag 
execution. On non-federal projects, pul 
licity will be used to keep states, cities an‘ 
other political subdivisions on their toe 
Cancelling of allotments will be the penalty 
for chronic procrastination. In every em- 
ployment district, there will be a field of- 
ficial of the Progress Division to keep 
work in motion. 

After studying the probable scope of th: 
work program in relation to the federa! 
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departments and agencies qualified to un- 
dertake it, the President found it necessary 
to create only three new units. A division 
‘7 the Bureau of Public Roads will take 
charge of grade crossing elimination proj- 
ects. Rural electrification will be placed 
‘7 the hands of a unit independent of the 
yasi-judicial Federal Power Commission, 
or any other branch of the government. 
\orris L. Cooke, of the National Resources 
3oard, is named as the probable head of 
this feature of the work relief program. 
As director of rural resettlement activities, 
Rexford G. Tugwell will take over sub- 
sistence homestead projects and the FERA 
rural communities. 





Purchase of materials 


Purchase of materials will be centralized 
by a procurement office, headed by Rear 
Admiral Christian J. Peoples in the Prog- 
ress Division. All orders will be lumped, 
with the expectation of obtaining reduced 
prices on the basis of volume. Cement 
was mentioned by President Roosevelt in 
his national broadcast as an example. How 
far this centralized purchasing will be car- 
ried is not yet clear. 


Labor 


Labor will be supplied from relief rolls 
in the same district where the project is 
located by field employment offices under 
the jurisdiction of Mr. Hopkins. The 
amount of “security payments” to be paid 
to labor as determined by Mr. Hopkins will 
vary from district to district but there is 
no indication that he or the President will 
concede to organized labor the payment of 
prevailing rates on any work except fed- 
eral buildings, on which the law requires 
that the prevailing rate shall be predeter- 
mined and written into the contract. 


Works allotments 


All allotments from the $4,000,000,000 
work-relief appropriation will be made by 
President Roosevelt, on the recommenda- 
tion of the Works Allotment Division, of 
which Harold L. Ickes is chairman. The 
President may make changes in the list of 
recommended projects, but he says that the 
vast majority, having been carefully studied, 
will be approved. The WAD, as consti- 
tued at present, includes in its membership 
the following : 

Harold L. Ickes, chairman, Secretary of 
the Interior; Henry A. Wallace, Secretary 
of Agriculture; Frances Perkins, Secretary 
of Labor; Frank C. Walker, director, Na- 
tional Emergency Council; Harry L. Hop- 
kins, director, Progress Division; Rear 
\dmiral C, J. Peoples, director, Procure- 
ment Division (U. S. Treasury) ; Daniel 
W. Bell, director, Bureau of the Budget; 
Frederic A. Delano, vice chairman, Na- 
tional Resources Board; Maj. Gen. Edward 
M. Markham, Chief of Engineers ; Elwood 
Mead, Commissioner of Reclamation; 
Hugh H. Bennett, director of Soil Ero- 
sion; F. A. Silcox, chief of the Forest 
Service; Robert Fechner, director of Emer- 
gency Conservation Work; Thomas H. 
MacDonald, chief of the Bureau of Public 
Roads; Rexford G. Tugwell, director of 
Rural Resettlement. 

Yet to be appointed are: director of 
rural electrification; chief of the Division 
of Grade Crossing Elimination; director of 
Relief; chief of the Urban Housing Divi- 
sion, and a representative each from the 
Business Advisory Council, organized labor. 
iarm organization, the American Bankers 
Association, and the U. S. Conference of 
Mayors. 
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PWA Engineers Ordered 
To Receive Applications 


To speed up projects under the new work 
relief program Secretary Ickes has tele- 
graphed to PWA state engineers author- 
izing them to accept new applications for 
loans and grants for non-federal projects. 
Applications are to be received on the same 
basis as before but with terms and condi- 
tions subject to revision when new regula- 
tions are announced. 

Since February, 1934, PWA has not 
received any applications because at that 
time it had more than could be financed 
under the original appropriation. 





PRINCIPAL FEDERAL AGENCIES 
PARTICIPATING IN WORKS BILL 


(Based on the White House statement of 
April 24) 


Major Operations 


Bureau of Public Roads (Agric.)—High- 
way projects ; grade crossing eliminations. 

PWA (Federal Emergency Administration 
of Public Works)—Loans to states, mu- 
nicipalities, or subdivisions to construct 
projects. 

Forest Service (Agric.)—Projects relating 
to the development of national forests. 
Engineer Corps (War)—Rivers and har- 

bors, flood control, ete. 

Bureau of Reclamation (Interior )—Recla- 
mation Projects. 

National Park Service (Interior )—Roads, 
fire lanes, and other national park proj- 
ects. 

Soil Erosion Service (Agric.)—Soil conser- 
vation programs. 

Bureau of Indian Affairs (Interior) —Proj- 
ects on Indian reservations. 

Bureau of Yards and Docks (Navy)—Build- 
ings and other improvements, yards and 
docks, in naval reservations. 

Quartermaster General (War)—Buildings 
and other improvements in military 
reservations. 

Tennessee Valley Authority—Projects re- 
lating to its program. 

Geological Survey (Interior)—Topographic 
maps. 

Procurement Division (Treasury)—Con- 
struction of federal buildings. Supervi- 
sion of all purchasing for entire program. 


Augiliary Agencies Handling 
Major Expenditure 
FERA—Relief problems (so listed in release 
of April 24, but probably also carrying 
on much work relief at least during part 
of the time). 
ccC—Conduct of enlarged range of emer- 
gency conservation work. 


Agencies of Minor Activity 

Coast Guard (Treasury)—Coast guard sta- 
tions, cutters. 

Justice Dept.—Projects relating to federal 
prisons. 

Office of Experiment Stations (Agric.)— 
Work on buildings and grounds of agri- 
cultural experiment stations. 

Veterans Administration—Veterans hospi- 
tals, etc. 

Bureau of Plant Industry ( Agric.)—Build- 
ings and grounds and experimental work. 

Bureau of Dairy Industry (Agric.)—Build- 
ings and grounds of laboratories. 

Bureau of Lighthouses (Commerce)— 
Lighthouse establishments, 

Bureau of Air Commerce (Commerce)— 
Airports. 


Research 


Research and other white collar projects 
may be developed in various departments, 
such as Bureau of Animal _ Industry 
(Agric.), projects relating to the prevention 
of animal diseases; Biological Survey 
(Agric.), wild life reservations, and _ pred- 
atory animal and rodent control; Bureau 
of Entomology and Plant Quarantine 
(Agric.), control of insects and plant dis- 
eases; Bureau of the Census (Commerce), 
census and statistical work; Bureau of 
Foreign and Domestic Commerce (Com- 
merce), business surveys; Bureau of Fish- 
eries (Commerce), projects relating to de- 
velopment of fish culture; Federal Power 
Commission, research relating to power; 
Bureau of Labor Statistics (Labor), statis- 
tical work on labor, employment and prices 

Additional workers may be required by 
a number of other government bureaus to 
handle the increased work resulting from 
the works program. 


wn 


Construction of Parker Dam 
Found to Be Unauthorized 


The U. S. Supreme Court, in a decision 
handed down on April 29, declared th 
construction of Parker Dam on the Colorado 
River has not been authorized by Congr 
as required by law, and that, therefore, ther: 
is no ground for granting an injunction 
against the state of Arizona to keep it from 
interfering with construction of the dam, as 
asked by the federal government. 

Parker Dam, located about 150 miles 
below Boulder Dam, is an essential part of 
the aqueduct system by which the Metropoli- 
tan District of Southern California expects 
to deliver Colorado River water to cities in 
the Los Angeles district. When its con- 
struction was proposed by the district, the 
state of Arizona threatened to use force to 
prevent work on the Arizona side of the 
river. Subsequently, the Bureau of Rec- 
lamation undertook to construct the dam 
for the district and let a contract for its 
construction, but because of the continued 
objection by Arizona the bureau has con- 
fined all operations to the California side. 

On Jan. 14, 1935, the United States filed 
a bill in the Supreme Court to enjoin inter- 
ference by Arizona. This bill the court has 
dismissed. 

In a long decision the court reviewed the 
history of the project and its relation to the 
Boulder Canyon project, pointing out that 
the dam was not authorized by the Boulder 
Canyon Act. It pointed out further that by 
long-accepted practice no dam on a navigable 
river can be built without specific authoriza- 
tion by Congress, and that that authorization 
is granted only after the project has been 
studied by the Corps of Engineers and 
iavorably reported on to Congress by the 
Secretary of War. This, the court said, 
had not been done. 

The court also held that construction was 
not authorized as required by the Reclama- 
tion Act, and that the government’s con- 
tention that it is being built under authority 
of the Recovery Act is without force. 





Large Imhoff Tank Group 
Completed at Chicago 


The largest group of Imhoff tanks ever 
installed has been put into operation at 
Chicago’s West Side sewage treatment 
plant at Stickney, Ill. The third battery, 
just completed, increases the capacity of 
the plant for partial treatment to 472 m.g.d. 
The three batteries of 108 tanks serve an 
area of 100 sq.mi. Pending the completion 
of 21 miles of intercepting sewer tunnels 
now under construction the plant will not 
be in full operation. Work on the third 
battery of 36 tanks, costing $2,700,000, was 
started by the Sanitary District in 1930 
but was abandoned in 1931 because of lack 
of funds. In 1934 a PWA loan and grant 
allowed the work to be resumed. S. A. 
Healy, Detroit, is the contractor. 

Work on the Chicago Southwest acti- 
vated sludge treatment plant has already 
gotten under way with the award of a con- 
tract for aeration and settling tanks to the 
Herlihy Mid-Continent Co. of Chicago. 

Engineers believe that the plant can he 
built at a cost of only $28,000 per million 
gallons daily as evidenced by the first bids 
received for construction work. Contract 
for the first section of intercepting sewer 
tunnels to serve this plant has just been 
let to S. A. Healy. 
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Lehman Signs Law 
For New York 
Job Insurance 


EW YORK’S unemployment insur- 

ance law has been signed by Governor 
Lehman and according to its terms will go 
into effect immediately. 

The unemployment insurance law em- 
braces all those concerns which employ at 
least four persons within each of thirteen 
or more calendar weeks in 1935 or any 
subsequent year. It provides that employ- 
ers shall contribute an amount equal to 
one per cent of the employees payroll for 
the year 1936, two per cent for 1937, and 
three per cent for every year thereafter. 
None of the funds are to be contributed 
by employees. For the purpose of this law 
the term “employee” means any person, 
including aliens and minors employed for 
hire by any employer subject to the law, 
except any person employed at other than 
manual labor at a salary of more than 
$2,500 a year or more than $50 a week. 
Contractors entering into agreement with 
subcontractors will be liable for the con- 
tributions measured by the wages of the 
persons employed by the subcontractor, ex- 
cept in cases where the subcontractor accepts 
full liability for the contributions. 

Benefits will be paid in the ratio of 
one week of benefit for each fifteen days 
employment. But no employee shall re- 
ceive benefits unless he has been unem- 
ployed for ten weeks. Nor shall he be 
entitled to the benefits if he loses his job 
because of misconduct or because of a 
strike. 

If the occupation is only seasonal and 
it is not customary to work more than 
eighteen weeks in the year, and if there 
are persons employed in that work who 
are not ordinarily employed during the 
rest of the year the commissioner shall 
determine the right to benefits of the em- 
ployee. But no industry shall be considered 
seasonal until the commissioner has made 
such a determination. 


E. W. Sheets, Beltsville 


Supervisor, Dismissed 


Investigation of the construction of the 
Department of Agriculture research center 
at Beltsville, Md., has culminated in dis- 
missal from the federal service of Earl W. 
Sheets, former chief of the animal hus- 
bandry division of the Bureau of Animal 
Industry. Charged with “neglect of duty, 
maladministration and misfeasance,” Dr. 
Sheets’ dismissal becomes effective May 15. 

The investigation revealed “no actual 
dishonesty” as a cause of a shortage in 
accounts which developed out of an attempt 
to spread PW A allotments totaling $2,481,- 
017 over more projects than were author- 
ized (ENR, Oct. 25, 1934). In the hope 
of accomplishing this, day labor was em- 
ployed on force account and it was also 
charged that PWA wage and hour require- 
ments were ignored. 

Last October the .Department of Agri- 
culture was instructed by PWA to cover 
the “deficit” on the Beltsville operation by 
transferring the funds necessary for bring- 
ing it to completion from allotments made 
to the department for other purposes. 
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Clement Named President 
Of Pennsylvania R. R. 


Martin W. Clement has been named to 
succeed W. W. Atterbury as president of 
the Pennsylvania Railroad. Mr. Clement 
has been acting head of the system since 
Mr. Atterbury’s illness last July. 

The new president was born in Sunbury, 
Pa., 1881, and received his B.S. degree from 
Trinity College, Hartford, Conn., in 1901. 
The same year he entered railroad service 
as a rodman in the maintenance of way 
department of the Pennsylvania Railroad. 
In 1905 he became assistant supervisor and 
continued in the engineering department 
until 1916. In 1926 he became vice-presi- 
dent in charge of operations. In 1931 Mr. 
Clement became vice-president, in which 
capacity he aided Mr. Atterbury. 

Mr. Clement holds directorships in such 
companies as the Main Line Trust Co., the 
Railway Express Agency, the Western 
Union Telegraph Co., and the Insurance 
Company of North America. He was also 
instrumental in forming the Association 
of American Railroads about a year ago. 


Court Refuses PWA Funds 
To Buzzard’s Roost 


An injunction granted to the Duke Power 
Co. by Judge H. H. Watkins of the fed- 
eral district court at Greenville, S. C., on 
April 23 against Greenwood County, S. C., 
and against Secretary Ickes as PWA ad- 
ministrator prohibits the use of PWA funds 
to set up a power plant in the Buzzard’s 
Roost electrical project on the Saluda River. 

The court did not challenge the right of 
the government to build utilities or to regu- 
late rates, but held that the project in effect 
would be proprietary and not a public enter- 
prise since the power would be sold to pri- 
vate interests. It was also ruled that the 
effect of the project would be to impair and 
destroy the business of the Duke Power Co. 
Judge Watkins also held that Congress 
could not legislate for local enterprise under 
the general welfare clause of the Constitu- 
tion and that the Buzzard’s Roost project 
would not be involved in interstate com- 
merce, 








J. I. Ballard Made Editor 0; 
Western Construction News 


James I. Ballard, formerly assista 
of Engineering News-Record, New 
has been appointed editor of I1’esi, 
struction News, with headquarters 4; < 
Francisco. Mr. Ballard is a grad 
North Dakota State College and t 
graduate work at the University «/ ( 
fornia. Subsequently he was with ¢ 
Say Water Co. and with W. L. Huh 
sulting engineer. He joined the e 
staff of Engineering News-Record iy |x 
ary 1929 as an editorial assistant in the S 
Francisco office, subsequently bh 
Pacific Coast editor. He was transfer; 
the New York office in 1934. 


Large Sewerage System 
Planned for Detroit 


A $25,000,000 sewer project for Detrois 
and environs, sponsored by the Metro: 
tan Sewerage and Water Commission 
been submitted to PWA _ authorities 
Washington by the Michigan Planniy; 
Commission as the most important projec: 
for the Detroit area. 

In furtherance of the project, it 
pointed out recently by the Michig 
Stream Control Commission that cont 
ation of the present practice of discharg 
ing untreated sewage into the Detroit Riv 
will be in contravention of the treat) 
1909 between the United States and Canad 
will violate public and private ripari 
rights and will violate state laws. 

The plans under consideration conte: 
plate utilizing a system of intercepting 
sewers to carry the bulk of the sewage to a 
plant in the southeast section of Detr 
This plant would serve Detroit and al- 
care for the flow from Wayne Count 
above Detroit, eliminating any open sewa: 
flow into Lake St. Clair and the Detr 
River. Down-river areas would be served 
by other treatment plants. 

The comprehensive sewerage = system 
which has been devised would serve 44 
cities and villages. Based upon a population 
of 1,900,000, the estimated annual cost of 
operation is 87c. per capita. 


Ickes Sponsors Bill to Change 
Scope of Interior Department 


ENTRALIZATION of the conserva- 
tion activities of the government is the 
objective of a bill introduced in the Senate 
April 24 by Senator James Hamilton 
Lewis, majority whip, at the request of 
Secretary of the Interior Ickes. The meas- 
ure has the President’s endorsement and 
would empower him to organize within a 
period of two years the present Interior 
Department as a Department of Conserva- 
tion and Works. This would be accom- 
plished by the transfer of government bu- 
reaus into or out of the department by 
executive order, subject to review by Con- 
gress within a period of 60 days, or within 
a like period of time after the convening of 
a session. 
Secretary Ickes stated that introduction 
of the bill does not signify that a plan for 
reorganization of the department has al- 


ready been developed. Such legislation, he 
said, would merely give to President Roose- 
velt the opportunity to do what he thinks 
is best in the interest of better administra- 
tion and economy. As for changing the 
name of the department, Secretary Ickes 
remarked that the present title is meaning- 
less, since conservation has become a maj. 
interest of the government. 

Secretary Ickes expressed himself em- 
phatically in favor of a permanent public 
works program, pointing out that he had 
subscribed to the report of the Nationa! 
Resources Board which recommended an 
annual expenditure of $500,000,000.  Intro- 
duction of the legislation revealing Secre- 
tary Ickes’ hopes for reorganization of hi 
department follows his previous proposa! 
for the appointment of an undersecretary 
to share the responsibilities of his office. 
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Aerial Mapping Body Holds 
First Annual Meeting 


The first annual meeting of the Ameri- 

, Society of Photogrammetry was held 
n Washington, April 22 and 23, 1935. 
The program included exhibits presented 
by each of the federal agencies engaged in 
the use of aerial photographs in mapping 
and by several commercial aerial photo- 
graphic companies that have been supply- 
ing photographs and mosaics under govern- 
ment contracts. 

Twenty-one papers were presented. 
They covered such subjects as specifica- 
tions for aerial photographs, airplane pho- 
tography from the commercial viewpoint, 
consulting engineering services in connec- 
tion with aerial surveys, photographic 
lenses, mapping and plotting methods, and 
high-altitude mapping. Several papers de- 
scribed specific mapping operations such as 
that in the Tennessee Valley. 

The American Society of Photogram- 
metry was organized in August, 1934, and 
was incorporated for scientific and educa- 
tional purposes under the laws of the Dis- 
trict of Columbia. Membership includes 
any person who is “actively engaged in 
the practice of photographic mapping, or 
who, by reason of education or profession, 
is interested in the application or develop- 
ment of photogrammetry.” At the time 
of the annual meeting the membership was 
200. 

At the International Congress of Photo- 
grammetry, held at Paris in November, 
1934, the American Society was admitted 
to membership in the International Society 
of Photogrammetry. 

The following officers were elected for 
the year 1935: president, C. H. Birdseye, 
U. S. Geological Survey; vice presidents, 
|. W. Bagley, Corps of Engineers, and O. 
S. Reading, U. S. Coast & Geodetic Sur- 
vey; secretary, J. W. Ninneman, and treas- 
urer, M. S. Wright, both of the U. S. For 
est Service. 

Fifteen directors were elected to cover 
the United States geographically and to 
include representatives of commercial con- 
cerns, universities and scientific organiza- 
tions, 
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Subsidy Offered Builders 
Of 1,200 Modern Homes 


A housing program designed to produce 
one new house for each 100,000 of popula- 
tion throughout the country by Sept. 1, 
1935, has been launched by the General 
Electric Co. as a follow-up to its recent 
architectural competition in which more 
than 9,000 architects submitted some 2,000 
sets of drawings. The general plan is to 
offer selected builders one of the 52 prize- 
winning designs, substantial discounts and 
terms on electrical equipment, and, national 
advertising and support, all in considera- 
tion of the construction by these builders of 
demonstration houses. J. F. Quinlan, who 
was in charge of the architectural compe- 
tition, will head up the new organization 
for the building program, with headquar- 
ters in New York. The company’s dis- 


tributors and district officers will handle 
the details in the local communities. It is 
planned to start construction as soon after 
May 15 as possible. 

A selection of the prize-winning plans 
vill be made available to the builders. 
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Housing. Program 
of PWA Enlarged 
And Advanced 


EVERAL developments in recent weeks 

have served to advance and enlarge the 
low cost housing program of the Public 
Works Administration. Among them is the 
start of condemnation proceedings for a 
$6,000,000 project in Detroit, similar action 
on New York’s $12,500,000 Williamsburg 
project, allotment of $2,800,000 for a proj- 
ect on Cleveland's West Side, signing of 
a contract for constructing the University 
housing project in Atlanta and opening of 
bids May 1 for the $3,000,000 Cedar-Central 
project in Cleveland. 

Options on 52 per cent of the 378 parcels 
of property included in the 5l-acre Detroit 
site had been obtained before it was decided 
to resort to condemnation. Selected for 
immediate development is a 34-acre tract 
en which apartment buildings and row 
houses will provide 3,569 rooms for negro 
occupancy. The site is within ten minutes 
walking distance of Detroit's business sec- 
tion. 

In New York final condemnation pro- 
ceedings to secure title to twelve square 
blocks in the Williamsburg section of 
3rooklyn were instituted, to expedite acqui- 
sition of the land. This project is novel 
in that the land, once obtained, will be 
leased to the New York Municipal Housing 
Authority which will construct the new 
housing. 

Formal announcement of a third slum 
clearance and low-rent housing project in 
Cleveland was made last week. It involves 
a 22-acre site on a hillside overlooking Lake 
Erie adjacent to Edgewater Park on the 
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Committee Picked to Study 
Central Valley Project 
PWA Administrator Ickes has appointed 


a special committee of three men to study 
Califormia’s Central Valley project and to 
recommendations for any changes 
found necessary in the state’s basic Central 
Valley Act. 

The committee is to be headed by Elwood 
Mead, Commissioner of Reclamation, and 
to have as its other members Carl Farbach 
of the PWA legal staff and David C. Coyle 
of the engineering staff of the National 
Resources Board 

The Central Valley project is a plan to 
conserve water resources in the San Joaquin 
and Sacramento valleys for irrigation and 
for opening the rivers to navigation (ENR, 


July 19, 1934, page 85) 
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west side of Cleveland The architects 
selected for the project, Joseph L. Weinberg 
and the firm of Conrad & Tearl, originally 
presented it to the PWA Housing Division 
as a limited dividend project. Plans call 
for the construction of 621 modern family 
units in two-story row houses and in two- 
and three-story apartment buildings 
Awarding of a contract to the N. P. 
Severin Co. for $1,985,000 for the Univer- 
sity housing project in Atlanta gave that 
city the distinction of having the first two 
construction jobs in the all-federal housing 
program located there, the Techwood de- 
velopment being actively under way. In 
addition to these two projects, which have 
reached the construction stage, building 
demolition work is under way in Indianap 
lis, Cleveland, and Montgomery, Ala. Dem 
olition bids are being considered for the 
Outhwaite. project in Cleveland and the 
Williamsburg development in New York. 





























































































SITE OF CLEVELAND’S third slum elimination project. Located on the west side 


of the city overlooking the Cuyahoga River and Lake Erie, the 22 acre site will 


accommodate a $2,800,000 project 


On Cleveland’s other two projects construction 


bids are being considered on the Cedar-Central project between East 21st and East 
35th Sts., and building demolition bids are being considered on the Outhwaite 
project between East 40th and East 54th Sts. 
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Washington Highlights 


sy Paul Wooton 


Intensive study of new sources of taxes 
is seen as additional evidence that there 
will be revenue legislation at this session 
of Congress. 


A broad movement in refunding opera- 
tions is going on throughout the country. 
Interest rates have fallen sharply and it 
has become profitable to refund many out- 
standing bond issues. 


Despite active opposition, indications are 
that the Administration’s banking bill will 
find its way to the statute books. Among 
other things it liberalizes loans that may 
be made on real estate. 


There are some who think the NRA is 
the Administration’s worst blunder. While 
they do not expect acknowledgment of 
failure before the election, particularly 
when 7,000 jobs are involved, they predict 
that the organization will have been pushed 
out of the picture before the end of the 
extension Congress is expected to grant. 


Preparations are being made to do a 
thorough-going job on erosion control. 
Work thus far has been confined to forty 
demonstration projects in thirty-six states. 
Under the new plan the work will be ex- 
tended to private lands wherever the neces- 
sary local cooperation can be secured. 


Prospects are against legislation broad- 
ening the licensing power of the Agricul- 
tural Adjustment Administration. 


Four billion dollars is five per cent of 
the national income in a good year. Officials 
say the works relief appropriation is not 
enough to prime so big a pump, but the 
active cooperation of private industry can 
furnish enough jobs. 


National Society Sets Up 
Washington Headquarters 


The National Society of Professional 
Engineers established its permanent head- 
quarters in the National Press Building in 
Washington on May 1. 

The headquarters office will be ia charge 
of Willard S. Conlon, treasurer of the 
society and acting secretary. T. Keith 
Legaré, who in addition to his duties as 
secretary of the National Council of State 
Boards of Engineering Examiners has been 
functioning as executive secretary of the 
society since September, 1934, resigned 
on April 15. Mr. Conlon until recently 
was city engineer and manager of the de- 
partment of public works of Stamford, 
Conn. 


N. J. Creates One-Man 
Highway Commission 


The New Jersey senate bill creating a 
one-man highway commission and abolishing 
the old commission of four men has been 
passed by the assembly and signed by Gov. 
Hoffman who sent the name of E. Donald 
Sterner to the senate for approval as high- 
way commissioner. Mr. Sterner has been 
the governor’s secretary and according to 
the new law will serve as commissioner for 
six years. 
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SOCIETY CALENDAR 


AMERICAN WATER WORKS ASSOCIA- 
TION, annual convention Cincinnati, 
Ohio, May 6-10. 


AMERICAN INSTITUTE OF ARCHI- 
TECTS, annual convention, Milwaukee, 
Wis., May 28-30. THE PRODUCERS’ 
COUNCIL will hold its 12th annual meet- 
ing in connection with the _ Institute 
meeting. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Detroit, 
June 24-28. 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Los Angeles, 
July 3-5. 


News Briefs 


A ProposaL For A MUNICIPAL electric 
plant in Auburn, N. Y., to be constructed 
at a cost of $1,500,000 was defeated in a 
city-wide referendum. 


A PLAN To DREDGE THE SUSQUEHANNA 
River from Port Deposit to its mouth has 
been rejected by the rivers and harbors 
committee of the House of Representatives 
on the ground that benefits to be derived 
from a deeper channel would not justify 
the expenditure. 


Gov. Guy B. Park of Missouri has 
signed a bill providing for the creation of 
boards of trustees to supervise the con- 
struction or acquisition of toll bridges and 
the operation and maintenance of such 
structures. Under the terms of the bill, 
from three to seven freeholders, electors 
of the state, may become a corporate body 
as state highway toll bridge trustees and 
be deemed a public agency within the 
meaning of the law. The trustees may 
issue toll bridge revenue bonds to be liqui- 
dated through tolls collected for crossing 
the bridge. 


Governor GREEN OF RuopE Is-anp has 
vetoed a bill providing for a popular ref- 
erendum on the purchase of the Mount 
Hope bridge to include it in the state high- 
way system. The governor stated that the 
voters would have no knowledge of the 
price to be paid for the bridge, which was 
built a few years ago at a cost of about 
$3,897,000. The structure, owned by the 
Mount Hope Bridge Corp., is a toll bridge 
and has lately been in the hands of a 
receiver. 


Tue DEEPENING OF BUTTERMILK CHAN- 
NEL between Governor’s Island and Brook- 
lyn, N. Y., has been completed by army 
engineers. The channel is now 40 ft. deep 
and 500 ft. wide and connects the East 
river with channels in the upper bay. 
Dredging operations were started in 1933, 
when it was decided that the former depth 
of 30 ft. was not sufficient for the increas- 
ing traffic. A proposal now has been put 
forward to increase the channel width to 
1,200 ft. to allow room for docking. 


Tue NatTIoNAL Rattways oF Mexico, 
under an agreement made with the min- 
istry of communications and public works 
which modifies a contract drawn up on 
March 2, 1912, will proceed with the con- 
struction of a railroad to connect the states 
of Vera Cruz, Puebla and Tamaulipas. 
This work must be started within two 
years from the date of the agreement, April 
16, and the company is obligated to com- 
plete 100 km. of the line within the next 
two years. The agreement allows the rail- 
ways to import duty free all materials, 
machinery, apparatus, equipment, etc., re- 
quired for this work. 





Personals 


S. F. Crecelius, project engineer 0. Up: 
No. 1 of the Nogales, Ariz., flood contr 
project, has been transferred to Las Cry 
N. M., in charge of surveys of the | 
Grande from the proposed site of the (,. 
ballo dam to El Paso, Texas. 


Ben H. Hussey, for a number of year; 
associated with the Vicksburg, Miss. dj. 
trict office of the U. S. Engineer Corp. 
has been named area engineer for the Pj), 
Bluff, Ark., area and will have headyar- 
ters at Lake Providence. Mr. Huss 
ceeds Harry Doyel, transferred. 


S. H. Osporne, division engineer ior th: 
Union Pacific R. R. at Denver, Col., ha. 
been advanced to the office of assistant + 
the vice president in charge of safety, wit 
headquarters in Omaha. CuHaries \\ 
Pitts, who was Mr. Osborne's assistant 


has been named division engineer. 


Lreut. Cor. EuGene Reyporp, trans- 
ferred to Memphis as district engineer, wa; 
born at Delaware City, Md., in 1884. H 
graduated in engineering at Delaware (\)!- 
lege in 1903. In 1926 he was transferred 
to the engineer corps and from 1927 
1932 was district engineer at Buffalo, \. Y 
In 1933, he was made district engineer at 
Wilmington, N. C., where he has since 
been located. 


James L. Rocers has been appointed as 
the head of a new division of planning by 
directors of the Muskingum watershed 
conservancy district. Mr. Rogers former|) 
was with the rural rehabilitation depart- 
ment of the Ohio relief commission. The 
new division will cooperate with residents 
of small towns affected by the project and 
help them work out problems of relocation. 


WittraM L. Darttnc was guest of honor 
at a dinner given by the Northwestern 
Section of the American Society of Civil 
Engineers on April 18 in St. Paul, Minn. 
The dinner was held to celebrate Mr. 
Darling’s election to honorary membership 
in the American Society of Civil Engineers. 
Mr. Darling has long been active in the 
construction and operation of railroads and 
is a member of the St. Paul city planning 
board. 


Ciirrorp Oxper, for many years chief 
engineer of the Illinois state highway de- 
partment, and more recently a member ot 
the firm of Consoer, Older, and Quinlan, 
has severed his connection with that firm. 
As bridge engineer in the Illinois highway 
department, Mr. Older gave special atter- 
tion to raising the standards of bridge d°- 
sign and construction. By combining re- 
search, theory and practice, he also did 
much to put paved road design on a sound 
technical basis. 


Samuet B. Morrts, chief engineer and 
general manager, Pasadena Water Depart- 
ment, has been appointed executive head, 
Department of Civil Engineering, Leland 
Stanford Jr. University, succeeding Prof. 
J. C. L. Fish, who will retire emeritus at 
the end of the current academic year. Mr. 
Morris, who is 44, graduated from Stan- 
ford in 1911 and for 23 years has been with 
the Pasadena Water Department. Recently 
he designed and built the concrete storage 
dam in San Gabriel Canyon, officially 
christened “Morris Dam” in his honor. 
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Obituary of the major canals and waterways of the York from 1931 until 


Imperial Valley’ irrigation system and was \pril 1. He was b 
; engaged as an irrigation expert for one of | in 1868. From 1904 
Wuu1am T. Reep, for many years a the large 
prominent building contractor at Lynn, Calif. 
Mass., died in Lynn on April 28 at the 


age of 62. 


valley ranches near Calexico, was an engineer with th 
on the building of the 


_ ; \ + ost later was on the Catskill 
Joun E. Lowrnuer, consulting civil en- 


. , = gineer, died March 14 at Winneconne, Wis., . Cc. Murprny 
W. F. Lopce, past president of the IIli- following a year’s illness. His early ex the 1 : 


nois Contractors Association, died at his perience was with the Chicago, Milwaukee 


: : $0 : ; commission, 
home in Monticello, April 18. & St. Paul R. R., where he rose to be jgyowine a1 


Joun C. Moore, 53, district office engi- Saat ie gee \t one Se he wa He had 
neer of the state division of highways in city engineer of Wauwatosa, Wis. ssion last Septem 
Los Angeles, died April 17. He was a Witiram A. Situ, 54, village engineer health. Mr. Murpl 
native of Grand Rapids and was educated of Bronxville and Tuckahoe, N. Y.. died of the Uni 
at the University of Michigan. April 16 at Lawrence Hospital, Bronx . 

A. B. Boss, contracting structural engi- Ville, after an operation. Mr Smith was Joux gi o oe a 
neer, died in Chicago, April 13. For a vice president and director of the West oR : sare N. Y., ‘ ie | 
number of years he was chief engineer for chester Society of ¢ ivil Engineer: and aie a aa American exper ; 
the bureau of architecture of San Fran- member of the American Society of uN ners “ini Buffalo and also ti ow 
cisco, Calif. Engineers. in Chicago. Born in Wurtemburg 

CHARLES N. PERRY, Los Angeles, Calif., ERNEST Witper Ct ARKE, 67, died at his ceived his engine ring and archit 
consulting engineer since 1922, died April home in Pleasantville, N. Y., April 24. Mr. training at the University of Zurich, 
20. He was 69 years of age. Mr. Perry Clarke had been in the engineering division zerland. He was superintendent f 
was one of the engineers who laid out some of the department of sanitation of New years of the Durolithic Corp. 


resigne 


versity 


i 
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CONSTRUCTION STATISTICS OF THE WEEK 


NGINEERING construction awards are lower this week due work dropped below last week strial building awards wer: 
to lower private awards. At $18,341,000 they represent a $1,749,000 for the week; publi ildines, $2,962,000: streets 
drop of 11 per cent below last week and 21 per cent below the roads, $5,003,000; sewerage, $172,01 and 
average week in May a year ago. Private awards at $3,627,000 and waterways, $1,309,000 
are less than half last week’s volume. State and municipal awards State and municipal bond sales total $6,981,000 for th 
at $12,750,000 are higher than a week ago while federal at Their effectiveness in adding to the new capital f 
eg $1,964,000 are lower. Total public awards are $14,714,000. diminished by net reduction in non-federal PWA allotments ou 
“ere f Increases are recorded in waterworks at $1,433,000 for . standing of $4,115,000 due to excess of reductions and rescission 
Sar ty week ; in bridges at $1,266,000; in commercial buildings at $1,732, over reallotments. Federal allotments for the week from PW 
ormer : : Se eae 
depart 0) and in unclassified at $2,715,000, while other classifications funds total $1,253,000. 
part- 
i. | 
eside ts 
ect and CONTRACTS 
ocation. (Thousands of Dollars) 
Weekly Average Week 
. May Prev.4 May 2 
f hon 1934 Weeks 1935 
western Federal Government $3,144 $4,661 $1,964 
yf Civil State and municipal 14,597 13,972 12,750 
, Mim Total public . 917, 741 $18,633 $14,714 
te Mr Total private .... 10,610 3 
bership } dade — saree iene 
rineers Week’s total ....$23,348 $29,243 $18,341 
rs : Cumulative to date: 
In t 1934...$511,359,000 ‘ $442,624,000 
ads and CUMULATIVE CAPITAL AND 
lanning NEW PRODUCTIVE CAPITAL ENGINEERING CONSTRUCTION 
(Thousands of Dollars) EE LA te 
BY E.N-R 


am 
1 


earthwork, irrigation 


» at 
is 
1} 


nted as 


3,627 


Week Cumu- 

1935 May 2 lative 
- ; State and municipal.... $6,981 $1 16, 082 
yay ae- PWA allotments, S&M.. 
nber ot RFC loans, S&M 
Yuinlan Corporate issues ; . 
— , PWA allotments, private { 8,509 

irm. : 


ighway Total, Non-Federal .. 3,246 $112,134 


| atten- PWA allotments, Federal 
ize de- Constr. Bf 8,589 


s chief 


ing re- Total new capital.... $4,499 $120,723 
so did Cumulative to date: 
. sound 1934. ..$410,233,000 1935...$120,723,000 
Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction ; 
er and PWA loans and grants to states and munic- 
: ipalities, including the special highway 
Jepart- funds; PWA private loans, and allotments 
» head, for Federal construction. Negative amounts 
Leland in PWA totals indicate excess of rescissions 
Prof and reductions over reallotments and in- 
_ = Fol. ‘reases in outstanding allotments. ma PREVIOUS 4-WEEKS MOVING AVERAGE - CONSTRUCTION Sahar 
itus at eee 


AS REPORTED BY E.N-R 
r. Mr INDEX NUMBER 


Stan. E \.R.- 1913 1926 E.N.R.- 1913 1926 a , yay Sm PEE 
aed Cost = 100 = 100 Volume = 100 = 100 : ; ? 

n wit May, 1935...194.06 93.28 Apr., 1935..130 

ecently Apr., 1935. . 194.50 93.49 Mar., 1935..106 

torage May, 1934..199.61 95.95 Apr., 1934..109 

F cially 1934 (Av.)...198 19 95.23 1934(Av.)..114 
1all) 1933 (Av.). 170. 18 81.80 1933(Av.)..102 

10r. 1932(Av.).... 156.97 75.45 1932(Av.)..127 
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BUSINESS SIDE OF CONSTRUCTION 





April Awards Higher Than Year Ago 
All Territories Gain But South 


NGINEERING construction awards 

for April total $116,972,000 compared 
with $101,192,000 a year ago, a gain of 
15 per cent. This gain was due to the 
substantial increase in private construction 
from $17,737,000 last April to $42,439,000 
this year. Public construction of $83,455,- 
000 last April compares with $74,533,000 
this year of which state and municipal 
work a year ago represented $59,111,000 
compared with $55,137,000 this year and 
federal work made up $24,344,000 last April 
and $19,396,000 this year. 

Total awards to date for the first four 
months of this year at $424,283,000 com- 
pare with $486,238,000 for the same period 
last year, a drop of 123 per cent. For 
the same period private work totals $108,- 


The E.N.-R. cost index has dropped back 
about 7.8 points below last year’s high, due 
principally to the price adjustment of lum- 
ber after the first of the year and to a 
slight lowering in the labor wage average. 
It has steadied close to 194 and held this 
position for three consecutive months. The 
volume index benefits from this adjustment 
downward and climbs to 130 this month. 

By classes of work the losses from the 
first four months of last year are in 
bridges, from $34,194,000 to $23,159,000; 
in earthwork, irrigation and waterways, 
from $121,174,000 to $61,411,000; and in 
highways, from $125,942,000 to $90,523,000 
this year. Gains are recorded in water- 
works, from $16,219,000 to $24,837,000; in 
sewerage, from $15,878,000 to $18,760,000 ; 





798,000 to $43,802,000 and in com 
buildings, from $23,233,000 to $29,937, 
All territories gained except Sout 
the heaviest gains were recorded in \ 
Atlantic, Middle West and Far Wes: 


New Capital 


State and municipal bond sales to: 
$28,735,000 for the month while PW A 
scissions and reductions continued to 
draw more commitments to federal fina 
than were realloted by the Public \\ 
Administration. At the end of the 
months period PWA allotments outst 
ing for non-federal work were $38,426 
less at the first of the year. 

State and municipal bond sales 1 
$139,101,000 for the first four months. 























Materials 


Cement—Cement shipments, in Maré) 
totaled 4,877,000 bbl. as reported by : 
U. S. Bureau of Mines. This represen: 
an increase over February of 65 per . 
and an increase over March 1934 of 








per cent. The ratio of production t 


487,000 compared with $81,698,000, a gain in private bridges, from $2,583,000 to $4,- pacity declined from 23.0 in March, 1934 
































of almost 33 per cent. 937,000; in industrial buildings, from $35,- to 18.9 in March, 1935. The March ra: 
ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN APRIL, 1935 
Four Weeks—Thousands of Dollars—(000 Omitted) 
———United States—__—. 
New Middle Middle West of Far April Four Months— 
England Atlantic South West Mississippi West 1935 1935 1934 Canada 
Public Works 
PINON, re-o0 sos 6 cbewccedesperdabee moet 109 1,849 273 1,131 339 4,009 7,710 24,837 16,219 220 
Sewerage 5 Ck ge qlee ema ee manana 560 871 161 2,269 391 328 4,580 18,760 15,878 7 
te i den eckensas aus eutes tee i 150 474 371 708 402 393 2,498 23,159 34,194 ; 
Earthworks and waterways... ............. 227 417 1,599 2,631 4,663 845 10,382 61,411 121,174 47 
IIE Ls at's os as Mae babes 1,635 3,375 3,694 2,880 3,332 3,549 18,465 90,523 125,942 89 
EEN. 3c ak be cine nie Welw au sare 1,336 11,344 3,141 2,031 3,646 3,736 25,234 80,308 67,133 518 
Unclassified, public............. aanchnewee 108 2,516 107 148 370 2,415 5,664 16,798 24,000 30 
Total public si aca da asec nttaceak seen nie eat 4,125 20,846 9,346 11,798 13, 143 15,275 74,533 315,796 404,540 911 
Federal gov't(included in above classifications) 304 3,479 4,169 4,089 5,320 2,035 19,396 90,590 172,252 a 
Private 
i CR occ bik see eete sane ei) Umma | spears | bakit n> ements 356 4,937 2,583 ea 
Buildings, NE, 5). nec cksb6enssukes sees 345 2,472 752 6,532 3,066 6,212 19,379 43,802 35,798 274 
PE DOUIOINE, . 56 ccc dncecaccenesee 420 13,486 361 972 120 295 15,654 29,937 23,233 ee 
PR IUMEIEINE. CS cl ececwnebus keaneh'e 2,623 232 405 1,259 2,525 6 7,050 29,811 20,084 
MN 5 dain dio dbase es onsesdv gees 3,388 16,220 1,518 8,763 6,037 6,513 42,439 108,487 81,698 274 
De ORR OOED 5 oss ccc cecacesiscs's 7,513 37,066 1 20,561 19,180 See: Sikes et ewes 1,185 
are h, TE Lede den duwiehs we P 5,734 32,101 12,736 12,582 17,479 10. 326 SE) © oN chee, Ao mane 5.714 
April, FUDN MOUNDS <5 ok Scencacedess 5,864 23,989 12,791 15,896 33,263 9,389 PT er kis 1,435 
NUR. os. dav deieeeseeete's ; 27,857 103,016 81,822 68,516 79,556 63,516 Sale ces GRGRRSS kkncan 15,979 
Ne SS ar : ; 25,969 87,018 110, 542 76,489 131,482 Pawan ncsiws  Tedae or 486,238 9,266 


ENGINEERING CONSTRUCTION REPORTED BY E.N-R.-WEEKLY AVERAGES 
OD ---1934 §—1935 


TERRITORIAL DISTRIBUTION 
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|_| | Middle West | | 
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TOTAL CLASSES OF WORK 
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Industrial Buildings 
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Millions of Dollars per Week 
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Canada 


however, Was an increase of 4 points over 
the February ratio. 

Total production for the first quarter 
of 1935 amounts to 10,554,000 bbl., com- 
pared with 13,204,000 bbl. in the same 
period last year, a drop of about 20 per 
cent. Shipments for the first quarter this 
year amounted to 10,675,000 bbl., compared 
with 11,348,000 bbl. in the same period last 
year, or a drop of 6 per cent. 

Steecl—The operating rate of steel com- 
panies having 98.7 per cent of the stvel 
capacity of the industry decreased the first 
two weeks of April and increased in the 
second half of the month according to re- 
ports of American Iron and Steel Insti- 
tute. The average rate was 44.2 compared 
with an average of 48.8 for April last year. 

March bookings of fabricated structural 
steel showed a marked upturn according 
to the American Institute of Stee] Con- 
struction based on reports from shops rep- 
resenting 79 per cent of the total industry. 
The recovery, however, was not sufficient 
to offset the losses sustained during Janu- 
ary and February. The average bookings 
for the first quarter this year were approxi- 
mately ten per cent less than the average 
monthly bookings last year, although the 
bookings of March this year alone were 
twenty per cent larger than the monthly 
average of last year. 

The shipments during March were on the 
average less than the monthly shipments 
during the previous nine months, but about 
13 per cent larger than for the monthly 
average during the first half of 1934. 

Lumber—Production reported by the Na- 
tional Lumber Manufacturers Assn., for the 
first quarter was 1 per cent lower than last 
year while shipments showed an increase of 
23 per cent and orders an increase of 18 
per cent. 

April started off with the highest pro- 
duction since October, 1934 but new busi- 
ness booked was light and shipments while 
under the high weeks of March compared 
favorably with the average for the year. In 
the following two weeks production was 
lower but shipments were 13 and 18 per 
cent heavier and orders increased 22 per 
cent and 25 per cent respectively. 

Production for the week ending April 
19, was 186,173,000 ft., shipments 201,389,- 
000 ft., and orders, 213,295,000 ft. 


Building Permits 


The March volume of building permits 
for 215 cities of the United States, as 
compiled by Dun & Bradstreet, Inc., was 
the largest since April, 1932, and repre- 
sented a total value of $45,056,822, as 
compared with $27,636,367 in February. 
This was an increase of 63.0 per cent, as 


CONSTRUCTION WAGES 
Average of 20 Cities Hourly Rates 


Skilled building trades, average 
-(bricklayers, carpen ters, 
iron workers)- 
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against a normal seasonal gain of about 
53.0 per cent. Marked improvement was 
also shown over the corresponding m« “ 
of last year. Comparison with the Marct 
1934, total of $25,505,005 reveals a rise of 
76.7 per cent. 

The volume of permits for the 214 cities 
outside of New York increased to $33, 
609,654 during March, compared with $21, 
783,459 in the preceding month and $19,- 
804,760 in the same period of last year, 
representing increases of 54.3 and 69.7 per 
cent, respectively. 

At New York City, the value of permits 
issued jumped to $11,447,168, a gain of 
95.6 per cent above the February total of 
$5,852,908, and 100.8 per cent higher than 
March a year ago, when permits were 
valued at $5,700,245. 

This March increase in building con- 
struction was also reported by the Bureau 
of Labor Statistics of the U. S. Depart- 
ment of Labor. Compared with the pre- 
vious month the value of the buildings 
for which permits were issued in the prin- 
cipal cities of the country shows an in- 
crease of 53.5 per cent. 

In comparison with the same month a 
year ago the number of building permits 
issued in March 1935 shows an increase 
of 42.9 per cent and the estimated cost 
of the buildings for which permits were 
issued shows an increase of 74.5 per cent. 
The most pronounced increase over a year 
ago was in the value of new residential 
buildings. The increases in residential 
construction, moreover, were country-wide, 
ranging from 20 per cent in New England 
to more than 500 per cent in the South 
Atlantic region. Appreciable gains are 
shown also in the number and estimated 
cost of new non-residential buildings, and 
of additions, alterations, and repairs. These 
comparisons are based on reports from 761 
identical cities. 

The per cent of change from March 
1934 to March 1935 is shown in the fol- 
lowing table: 

Per Cent 
Estimated 

Type of building Number cost 
New residential .... +175.3 +130.9 
New non-residential... + 15.6 + 60.7 
Additions, alterations, 

repairs + 39.4 + 48.9 


Total + 42.9 + 74.5 


The per cent of change from February 
1935 to March 1935 for the different types 
of construction is shown below: 


Per Cent 
Estimated 
Type of building Number cost 
New residential ... +114.1 +103.2 
New non-residential. + $1.8 + 33.7 
Additions, alter: ations, 
repairs + 53.2 + 40.2 


53.5 
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Prices 


As a whole prices are steady 
prices are lower im several centers, 
prices have increased at several mills 
centers. Steel prices are steady except for 
minor adjustments on account of the new 
freight rates 
Labor 


Employment on construction in New 
York State dropped in March for the third 
consecutive month according to report of 
the Department of Labor, State cf New 
York. Reductions in employment were re- 
ported as follows: for highway contracting, 
46.9 per cent; for general building, 14.5 per 
cent; for miscellaneous general cantracting, 
6.4 per cent and for subcontracting, 5.7 per 
cent. These statements are based on re- 
ports of more than 1,000 contractors operat- 
ing in New York State 

Few labor controversies are reported for 
April. Agreement was reached at Albany 
by the Painters, Paperhangers and Decora- 
tors Union, Local 201, and the Master 
Painters Association of Albany, after a 
long discussion when representatives of 
both groups accepted the compromise rate 
of $7.50 a day or 93} cents an hour. The 
rate, which is 16} cents less than that first 
demanded by the union and 6} cents less 
than the rate accepted by the contractor 
on the new Post Office, will be effective 
until May 1, 1936. The previous union 
scale was 87} cents an hour 

In New Jersey eight laborers’ local 
unions in Essex County have signed agree- 
ments with the Associated Contractors of 
New Jersey setting a wage scale of 87! 
cents an hour for an eight-hour day. This 
is a reduction from the rate of 95 cents 
an hour prevailing under the last agree- 
ment, which expired April 1. The new 
agreement runs from April 1 to July 31, 
1936. This change was made to bring the 
agreement into line with that of the brick- 
layer’s locals date. 


/ 


EN-R Cost and Volume Index 


HE Engineering News-Record Con- 
struction Cost Index for May is 194.06 
compared with 194.50, for April. The 
change is due to slight decrease in labor 
The E.N.-R. Volume Index for April is 
130 compared with 101 last month, and 109 

a year ago. 

INDEX NUM BER 


E.N.R.- 1913 1926 E.N.R.- 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 
May, 1935...194.06 93. = Apr., 1935. 57 
Apr., 1935. . 194. 50 93 Mar., 1935. 44 
> 1934. 199.61 95 98 Apr., 1934. 48 
1934 (Av.)... 198.10 95 1934(Av.).. 

1933(Av.)... 170.18 81 1933(Av.).. 47 
1932 (Av.)... 156.97 75. 1932 (Av.)..127 56 


Millions of Dollars 
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CURRENT PRICES OF CONSTRUCTION MATERIALS 





CEMENT, AGGREGATES AND READY-MIXED CONCRETE—F.O.B. CITY 


——PORTLAND CEMENT— 
Per bbl., carload lots, including 40c. 


—SAND AND GRAVEL—. 
Per ton, carload lots 


CRUSHED STONE CRUSHED SLAG 
Per ton, carload 





CONCRE}E 
Per ton, carload Read 


y Mi 








per bbl. for bags, cash discount not Gravel, Gravel, lots lots, f.o.b. plant 1:2:4, 50c.y. o; 
included 1} in. 2 in. Sand 1} in. 2 in. 14 in. Zin. more, delive, 
Cloth Bags* Paper Bags Bulk 

Atlanta........ $2.89 $2.64 $2.44 $2.31 $2.31 $1.64 $1.69 $1.92 $1.80 $1.80 $8.25 
Baltimore........ 2.66 2.41 2.21 1. 86t 2.00f 1.25% 1.80t 1.80f 2.25 2.25 7.35 
Birmingham 2.55 2.30 2.10 1.75 1.75 1.40 .85 .85 .90 1.15 5.45 
Boston... 2.72 2.47 2.27 1.50 1.50 1.10 1.59 1.50 ili i aan ei 7.00 
Chicago...... 2.95¢ 2. 703 2.40 2. 60t 2. 60t 2.05t 2.604 2.004 is, 
Cincinnati. . . 2.57 2.32 2.12 1.20 1. 20 1.10 1. 80 a ec, 6 ee 6.70 
Cleveland 2.45 2.20 ou Lae 1.55 1.45 1.60 1.60 1.75 1.75 8.85 
Dallas. . i 2.45 E 2.20 2.00 1.55 1.55 1.30 2.10 hp ieee eee 7.00 
luenver..... 3.08 2.83 e Ce. sieuhed 1.25 5 ee ee a: oe sas 
OR iakeGs cae 2.25 2.00 1. 80 1.40 1.30 1.20 1.40 1.50 40t 1.50t 6.25 
Kansas City 2.50 2.25 FOS € FR 1.85 1.15 1.85 ieee srwaece  ) Sesee 7.65 
Los Angeles a 2.70 2.42 a 1.60 1.60 1.20 1.60 1.60 lc sid i cee ein sin Ss > 6,70 

Minneapolis............ 2.90 2.45 7.40 1.00" 1.00" 25" 1.00, SG, davis, Tatiana 6.50 
Montreal...... oi 1.70 otis .85 .90 .40 .85 SES taka Ge ee ee 6.00 
New Orleans 2.40 ye 2.00 1.75 1.75 Pee 64 eo” < Bia (as aa sa Deen 8.25 
New York...  60t 2.35% pe 1.30¢* _1. 304# 85t* 1 75t* 1. 85t* aati 7.60 
Philadelphia 2.60 2.35 2.15 T. 80t T. 903 1. 50t 1.75t 2. 00t 1.75¢ 1.75¢ 7.75 

Pittsburgh.... . 2.45 2.20 1.60 1. 50 1 - 3a 1.70f 2.25t 2. 25f 1.50 . 50 7.00 

! St. Louis... 2.52 Bigs. 4° «< Ghaw 1.90 1.90 1.40/1.90 755 -75p .65/.95§A .50/.95§B 6.65 

; San Francisco 2.72 2.52 2. 20 1.35 1.35 1.35 1.50 es: ac ncrdgien ee sae oe 2.59 

i Ra ar ere 2.95 oes | Lae 1.00 1.00 1.00 1.44 Tn St agen oP eee ee 7.56 

i *10c. allowed for each returnable bag. tPer cu. yd. {Delivered. §F.o.b. Granite City, Ill. A Above 5/16” size, B 5/16” and below—new code sizes. ‘Barge | ! 


alongside dock. »f.o.b. plant. .5 tons or more. 


CUBRENT MAXIMUM NET PRICES RECEIVED AT CEMENT MILL 


Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add I5c. per bbl., not refundable 


i Bagged Bulk Bagged Bulk Bagged Bulk 
' Alpena, Mich..... $1.50 $1.45 Irontom, Ohio............. $1.60 $1.55 North Birmingham, Ala...... $1.75 $1.7 
; Buffington, Ind... 1.70 1.65 DUR Sixi-c'n oe a nitcige's eae 1.70 1.65 Richard City, Tenn.......... 1.85 1.80 
: Crestmore, Calif... 1.72 ; Be MEG BES Shed sis cacecccen 1.60 1.55 ES eae 1.50 1.4 
| Dallas, Tex. (Ine. 5c. tax) 1.80 1.75 EAE, Sy eos carota eens 1.70 1.65 Steelton, — cab dait ek ere ie 1.80 1.7 
Hannibal, Mo.... 1.70 1.65 Mason City, Ia. goose Bs cabal 1.70 1.65 Universal, Pes eeks keke see 1.65 1.66 
Hudson, N. Y....... ‘i 1.75 1.70 I So 5 wc ohs:k, 6 att cla 1.76 1.71 Waco, Tex. | 5c. Tax).. 1.80 1.7 
Independence, Kans......... 1.70 1.65 Northampton, Pa............ 1.65 1.60 Wyandotte, Mich............ 1.45 1.40 


Cash Discounts, Cement, to Contractors: truck delivery, 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount, 10c. p 
bbl. for payment within 15 days of date of invoice. 


STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERED 





























STRUCTURAL CLAY TILE — STRUCTURAL CLAY TILE—LOAD —— BRICK ——. LIME-—————_- 
PARTITION—SCORED BEARING—SCORED Per M, in quantity, Per ton, in paper, carload lot 
Per M, lots of 2,000 pieces or over, Per M, lots of 2,000 pieces or over, Common Straight Hydrated Common  Pulverized 
3xl2xI2in. 4xi2xI2in. 8x12x12in. 8xt2xi2in. Oxt2xI2in. 12x12xI2in. backing bard finishing hydrated orlump 
Atlanta...... $75.80 $80.80 $151.60 $181.90 $212.20 $242.50 $14.25 $16.35 $24.00 $17.00 $15.90 
Baltimore..... 74.50 80.00 150.00 180.00 208.00 260.00 13.00 7.00 16.75 1.25 19.00 
Birmingham..... 84.25 90.00 156.00 180.00 215.00 242.00 15.00 22. 50 3. 00§ 1.75§ 2. 25§ 
Boston... . __ 85.30 91.15 171.00 193.50 239.60 273.40 . 14.50 18.00 18.75 13.75 3. 264° 
Chicago.... . 66.00 70.40 = S SSS aaa Pa 10.20 11.20 18.00 13.40 14.00 
Cincinnati.. 69.95 74.60 139.90 139.90 174.65 199. 20 17.50 17.50 15.97 I ats 
Cleveland 62.50 66.50 124.50 149.50 188.00 214.75 16.50 16.50 17. 20k 14. 40k 2.65k 
LS See 75.00 197.00 177.00 217.00 269.00 13.50 26.00 21.20 14.50 1.70 p 
Denver 78.50 88.00 41.50 166. 196. 225.00 10.00-15.50 25.00 17.00 20.0 
i Detroit....... 71.85 76.65 143.70 230.00 280.00 325.00 11.50 12.50 14.25 11.90 22.00 
' Kansas City 72.50 75.50 92.00* 140.50 177.75 207.25 15.00 24.00 15.00 11.25 14. 00¢ 
: Los Angeles 77.50 94.25 134. 00* 188.00 232.50 311.50 11.50 14.00 Oe cates 19.70 
Minneapolis 80. 15s 85. 50s 145. 40s 167. 75s 175. 25s 243.708 13.10 15. 10x 25.50 21.00 23.00 
Montreal... . . 79. 10s 90. 40 169. 50s petites BEA. —<: | Saas 17.00 22.50 23.00 13.00 Rass 
New Orleans. 61.60 65.70 123.20 158.90 Pe eee ae. necve 16.75 13.05 . 
New Y ork......._ _ 84.00 90.00 135.00* 193, 30t 238. 80t 295. 60t 11.50 er 20. 80 16.00 20.80 
Philadelphia 80.50 85.90 161.00 182.50 235.00 272.00 15.00 18.00 16.35 11.25 10.75 
Pittsburgh. . 72. 65¢ 77. 45¢ 145.00c 165. 00c 217. 00c 250. 00c 17.50 22.00 16.70 15.10 2.75p 
Seer 62.00 65.00 120.00 165.00 187.00 214.00 15.00 18.00 .48t -38f 2.80; 
San Francisco 564.00 94.50 225.00 epee on | atin te 6 > OP eee 15.00 18.00 22.50 21.50 2.05, 
OMe cek0k 00 86.00 94.50 210.00 iy, ll Oe ee eee ee 15. 00¢ 18.50 30.00 26.00 3.00; 
*6x12x!2in. +F.o.b. Perth Amboy, N.J. {Persack. §Per bbl.,200lbs. ,Per bbl. 1801bs. gper bbl. 280-lb. kLCL. ‘less $1 cash 15 days. ‘lump. 
Smooth. x Selected common 
PAVING BKICK AND BLOCKS PAVINGASPHALT ASPHALT BINDERS— CUTBACK ROAD OILS ASPHALT 
Granite Brick Wood FLU ASPHALT EMULSION 
per M,lots per M, per 24. ag Per ton, less than 80 Per gal., 80-300 pene- 
of 50,000, 3x84x4in., penetration, tration, Per ton, Per gal., Per gal., 
4x4x8in., carload lots 16-Ib went, Tankecar Drums Tankecar Drums Tankear Drums Tank car Tank car Drum 
! Atlanta........ $ 89.00 $35.00 $2.25 $17. 402 $22.472 $0. 06942 $0. 9612 $19.65? $25.57? $0. 06942 $0. 105 $0. 105 
: Baltimore... . 110.00 44.00 2.35 17.00 22.00 07 .095 .085t .12t ave) Ree a 
Birmingham 110.00 24.00 Pee 18.00 23.00 0.778 i 082t scent’ «isha .06 bie 
Boston 85.00 30.00 2.75 16.00 21.00 075 oot _12t 075 09. N25 
Chicago. 138.00 42.00 2.60 Seat 2 aes Woy ceo ns Sig ee aa air 2 nein, ale beara : 
Cincinnati...... 115.00 37.00 as 18.00 22.00 i Teck Peed pecan .07 OR Oe ta ss 
Cleveland 100. 00f 32.75 2.95 20.00 24.50 .075 .09 .075 .049F 06 . 085 .10 
Dallas aed 30. 00 16.10 21.10 . 0525 .10 15.65 23.15 .055 . 1076 . 1438 
Detroit...... ac ee 37.00 19.67 a .- cope ee tes 17.00 Becee 7). Ree 0957 = 
Kanagas City....  ..... 45.00 18.30 23.30 17. 304 22. 30# .075t 105t 055 it 15 
Los Angeles.... ..... 50.00 10.34 14.50 10.344 14.504 3 -042 .06 ave 
3 Minneapolis. . . atl 2.50 18. 20 24.70 .098 .098 21.85 34.65 048 vy oan 
; Montreal........_..... 110.00 28 14.00 19.66 07 093 9.00. 26.00 07 125 155 
New Orleans.. 100.00 32.00 Eafe 14.50 18.50 065 .09 .07t eee os ease een: SR. 
New York...... 125. 00§ 50.00 2.64 17.00 22.00 .07 .095 .085t SU (hae acer .075 tl 
Philadelphia... 115.00 45.00 2.25 15.50 20. 00 05 08 06t 09+ 05 Ne 
Pittsburgh... 120.00 40.00 Eat 19.00 24.00 0775. 1125 086 -12if ines. * kee 
: St. Louis....... 117.50 35.00 2.00 19.50 24.50 .078 . 108 .088 . 118F -04 .09 125 
San Franciseo.. ..... 50.00 12.00 18.00 12.00¢ 18.004 12.504 23.00% .04 .0575 .117 
{ Seattle.. he 55.00 17.00 23.00 17.008 23.008 DEM fs nuns 103 "19 ‘20 
¢ Note: “Paving asphalt, tank caror boat, f.o.b. Maurer, N. J., per ton, Bermudez, $25.00; Trinidad, $21.00. *Per sq. yd. tPer gallon. 34}xéx54in. #Perton 
® §4x5x9in. Av. “Mexican. “local reduction due to 20% reduction intra-state clase freight rates, only Georgia affected. 
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CURRENT PRICES OF CONSTRUCTION MATERIALS 


IRON AND STEEL PRODUCTS—BASE MILL PRICES 


REINF. RIVETS WIRE SHEET STEEL RAILS ——--~ —— 
BARS }-in. struc- NAILS PILING Per Gross Ton Angle 
i 1 Base Base Standard Light 


STRUCT. 
SHAPES- 
PLATE 
Birmingham... $1. 183 


gee ae ; $36. 
Chicago. 2.10 \ 7 ; ; 35.00 34.00 2.55 
Pittsburgh 2.05 ; $2.60 2.15 36.375 35.00 34. 00 2.55 


Std. 


2.40 ! 
2.40 1 


~TRACK SUPPLIES 

Tie lrack 
Re-rolled bars spikes pls 
$34.375 $35.00 $2.55 $2.40 $l 


ates bolts 
90 $3.55 
90 3.55 
90 3.55 


IRON AND STEEL PRODUCTS—BASE MILL PRICES, PER 100 LB., CARLOAD LOTS 


F.O.B. STRUCTURAL REINFORCING BARS EXPANDED METAL LATH 
WAREHOUSE SHAPES Per or a base 
Std. diamond Std. ribbed 4x l6in., No 4x12in., No 


Per 100 Ib., 
base 7[~ New bitte” Rail steel mesh, 3.41b 3.4 1b 5 & 10 wires 8 & 12 wires 
32 $2.17 $21.00 $24.00 $1.53 $1.16 
+38 . 60 22. s 41 1.08 
.2125 46 1.12 
.95 1.08 

.25 
45 
.65 


—Per 100 sq.yd.. carload lots—~ —Per 100 s.f., carioad lots 


on 
| 


wPuUIne 


. 885 
53 

Los Angeles me 
Minneapolis 71 


VCoae 


we SI Seo 2 ON — ei rv 
wm 


Non 
-” 
RR: BW RRRN] YR) OND 


We Ne MPWOWW MW Ww) Ww 


nN 
So 
o 
“ 


Philadelphia. . 


4 
2 
< 


Wen VIN we we 


—WELDED FABRIC REINFORCING 
6x6 in., No 
6 & 6 wires 


as 
eee we wee 
ere SeNs w~oneoc 


err 


+ 
~ 


238 
. 1458 
1359 
1332 





Pittsburgh faites 1.80} ; : -15t 23. 00f 
St. Louis en 3.44 ; , 24.00 
San Francieco........ 3.55 
Seattle. 3.50 2.50 | ibe 0 . 68 ; 

tBase Mill Price. Note: Shapes, bars and i p ' tfob 


aww ae] ome ewer =a <> a chan 
. . 


RED LEAD HIT A ——READY-MIXED PAINT—— — 
Per 100 Ib. Per 100 Ib. Per gal., drums Rolls, : ‘ate Asphalt 


in — lots in 500-Ib. lots# Ferric surfaced, 85- felt, per 
7 in oil Graphite* Aluminumt Oxidet 901b., per sq 100 Ib 
% ; $10. = ; $1.81 ; 


10 
, 33 10.50 
7.00 10. 00 
10.00 
10.00 
10.00 
11.00 


10.75 


Tar felt 
per 100 


$2.90 
2.55 
3.00 
1.59% 
2.39% 


1.79 
4.17 


3. 46 
2.80 
3. 10-3. 20 


~ 
Se 
o 

” 

ee ee ey 


saul scnelenss 


er | 


---N~ 
ssee ou 


2. 

2 

2. ; 

1. 1.79 1.79% 
2 2.62 2.02 
Es 1.79% 1.79% 
l. 

I. 

1. 

I. 

3. 


ace 


Philadelphia. . 
Pittsburgh. . 


1.854 1854 
1.65* 1.65 
3. 22 3.22 
3.10 3.10 
2.66 2.60 


esiss: sivssyives 


ts 


- 


2 
7. 
- 
7 
7 
7 
7. 
7. 
+ 
7 
7. 
* 
7. 


5 8S8y 


nN 
w 
SSSS/S53 


1. 30 
1.10-2.00 
2. 25 


“ 
we 
w 
nN 
~ 
w 7 


*U. S. War Dept. Son. 3-49A. sen 8 on a 
Note: Red lead in oil 50c higher than whiteleadin oil. #Basis of quoting changed this month from list to 500-Ib. lots. 


MISCELLANEOUS ITEMS 


—WINDOW GLASS—~ 
Discounts from latest jobbers 
ist, Sept. 15, 1928 


Single or Double Thickness 


—-EXPLOSIVES-—. 
Per lb. dynamite 
delivered 50-lb. cases 


Gelatin 


A quality 


B quality 


40% 


60% 


PILES 


. 1260 

. 1341 

. 1584 

. 1584 
delivered 


Asph: alt 
coating 


.45 


a 


-40§ 
. 232 
.34 


a 


.28 
38 
60 


1. $80% maximum ferric oxide. §Per 100\b. *Per roll. 65 lb. xPerlb. *500-lb. drums 


SHEET 
PILING 
Per 1001b, 
base price 
265 


2. 
2 
2 


~~ 


Sin 


hm) Mh RN 


| 


hMrRRN RN 


ne ROOFING SUPPLIES © arload lots, f.o.b. factory 


Tar pitch, 
350-lb. bbl., per 
ton 
$25.40 
24.60 
23 00 
000 


20.00 
21.00 
22.00 
35.00 
30.00 
30. 00 
26. 50 


“ 


25.10 

1.525 
22.00 
_ 22.00 
~ 22:00 
20.00 
26.00 
30.00 


Prices per linear foot, pine, with bark on f.o.b., New York; delivered from barge, 
1} to 2c. per ft. additional: 


Dimensions 


—Short Leaf 


Points Length Barge 


85%, $0. 155 $0.17 
90-10% 16 175 
in te 

92%, : 


91-10% a 29° 
91-10% ° - 205 


Minneapolis. 


12in. at butt 6in. 
12in.—2ft.from butt. 6in. 
12in.—2ft. from butt. 6in. 
14\n.—2ft. from butt. 6in. 
14in.—2ft. from butt. 6in. 
14in.—2ft. from butt. 5in. 
14in.—2ft. from butt. Sin. 


30to 50ft. $0.12 
50to 59ft. If 
60to 69ft. 
50to 69ft. 
70to79ft. 
80 to B5ft. 
85to 89ft 
RAILWAY TIES 
Prices f.o.b., per tie, for carioad lots: 


{ Oak, untreated 
{ Pine, untreated 
| Pine, creosoted 


Rai 
$0. 165 
21 


225 
. 235 
245 
385 
452 


6 in. x 8 In. 


by 8 Fr. 
$1.15 
1.15 


Long Leaf—~ 
Barge Rail 


7 In. x 9 In. 
by 8} Ft. 
$1 


Montreal New York.... { 
f 


Birmingham 


Long-leaf sap pine, untreated. 
Mixed oak, untreated 
White oak, untreated 
White oak, creosoted 


me 
1.60 2. 
. bu ! 
7 ! 

! 


no market 


1425 


*Disc. from liet Aug. |. 1929. Double thickness A & B 


oe Arsenal. 
CHEMICALS 


Water, conenes treatment, road work, f.o.b., carlots, New York. 
Bleaching ler, in drums, f.o b. b, works, ms pat 100 Ib 
Calcium , 77-80%, flaked, drums or 100-Ib. 
proof bags, f.o.b. works. freight a cua with points 
n 


$1.90@$2.15 
22.00 @ 35.00 
054 


coe i 
Sulphate ofa aluminum, qumarea, in 1001b. bags perton .. 
Sulphate of -opper, in bbl., per 100 Ib 


Southern pine, untreated ‘6x 8x8’ 6’ 
Southern pine, creosoted 
White oak, untreated 


Chicago 


Los Angeles . 
Philadelphia. . 


= 


hite oak, untreated. 
Ss. Rants k, creosoted 

Piae or cypress, untreated... 
fir, green, untreated 
fir, empty cell, creosoted 
maple, untreated. 

maple, creosoted. 


pits 


San Francisco 
Montreal 


attr 


ow 
PEPy 
o 

R8 
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CURRENT PRICES OFCONSTRUCTION MATERIALS 


WATER, SEWER AND DRAIN PIPE 


C.1. PIPE -—-—VITRIFIED SEWER PIPE—— CLAY DRAIN CONCRETE WROUGHT STEEL PIPE 
TILE SEWER PIPE 
Per net ton, Per foot, delivered, standard ({f.o.b.) Per 1,000 ft., car- Per ft.. delivered; Full standard weight. # 
f.o.b. 6 in 8in., 12in., 24in., 36 in., load lots, f.0.b ASTM C 14-24 Ito 3in., Butt Weld 34 to 6in., Lap Weld 
to 24in.* 8.8 8.3 ds. d.s 6 in. 8 in. 12in. 24 in. Black Galv Black Galv. 

Atlanta........ $42.00 $0.225 $0.405 $1.4625 $3.25 $80. 00 $0.55 $1.60 44% 37% % 34% 
Baltimore ‘ 45.50 .24 . 46 2.05 5.65 .00 .00 “2 2.00 APD hia 
Birmingham... . 38.00 .25 45 ‘ : ‘ 00 45 1.60 48.939% 37.918% 50.1629% 39.143 
Boston... : 45.50 ; 4455 : 945 3 .00 ; 1.90 wenn shawege ; 
Chicago 46.00 54 ; : : .00 : 2.25 56% 45% 55% 57 
Cincinnati... ... 45.00 2 4455 . 935 5.8425 ; : ‘ . 40 53.04% 42.02% 54.265% 43.245 


Cleveland...... 46.50 2 405 ; ; 5 ; ; - . 102 58.4% ‘ 60. 6% 49.6 
Dallas : 50.00 5 .45 : sate é é ; .41 64% 64% 56% 


PPE, «as sins 58.00 t 415t 73 ae : ‘ ie earch ae 56% 43%* 57 
Detroit 4 46. 50 . 245 4725 5 5 58. : 35 55 48.6% . 2% 47.3% 37.6% 
Kansas City... . 48.00 ; : ; : d : 58% t 59% 50% 
Los Angeles... . 46.50 . 282 . 508 ; : ‘ x ‘ ; 53.57% %o 53% 42.51 
Minneapolis... . 48.50 _.28 ewe 04 . % 5 ; : ‘ ae 
Montreal....... re : 2 ; ; . 06 ; Spe ssa ; . 
New Orleans.... 44.00 f ors ; : athe cis wis 
New York...... 45.00 2 5 i 6.75 5 saat eee : 51.88% 40.86% 53.10% 42.08: 
Philadelphia... 42.00 Bn DO nok ; eat __ 52.37% _ 41.35%? 53.39%" _ 42.57 
Pittsburgh 48.00 5.535t 69.00 $08. : 3 04%, 55% 65% 56% 
St. Louis. 45. 80 3.96 85.00 , 51.51% 40.49% 52.34% 41.41 
San Francisco. 46.00 ; ; : 5.22 103.50 172.50 45 52. 4% 63. 34 51.1% 64. 6% 
Seattle......... 47.50 j ' 6. 30t 85.00 200.00 ; 60.3% a 65. 3% 5a.3 
*b. & 8. class Band heavier, C/L lots, 200 tons ann over. Bur- #Discounts from standard list for delivery from warehouse, er ept Pittsburgh price : 
lington, N. J. (base) $42.00. Gas pipe and class A, $3 per ton f.o.b. mill. Base price $200 per net ton. List prices per ft.: 4 in., 8}c; } in. I! 4ec.; 
additional, 4-in., $3 per ton additional. 30 in. and larger usually 17c.; 2in., 37c.; 2} in., 58}c.; 3 in., 76}c.; 4in., $1.09; 6in., $1. os 
$2 per ton less. {Price at factory. tLess 30% in ©/L Lots. e245 to3in. *Resale price to consumer, car load lots ‘shipped from mill. 











LUMBER AND TIMBER—PER M FT. B.M., CARLOAD LOTS F.O.B. 


————————— SHORT LEAF YELLOW PINE AND DOUGLAS FIR——_—_———_—._ LONG LEAF Y.P. 
All S. L. Y. P. is No. 2common or better and for No. 1 N.C. Box. All Fir planks No. 2common; Fir Merchantable grade 
timber is No. |!common. Lengths up to 20 ft. up to 20 ft. 

Ix6,8 1x8,8 2x 4,3 2x6,3 2x8,5 2x 10,8 3x12," R 12x12," 2x12," 12x12,8 

Atlanta.............Southern Pine $14.00 $14.00 $17.00 $16.50 $18.00 $18.50 $27.00 anak $38.50 $40.00 

Baltimore Southern Pine 23.00 23.00 28.50 28.00 ; : 37.00 lt ; 55.00 

Douglas Fir 28.00 28.00 30.00 28.00 \. . 30.00 . . a 
Birmingham . Long Leaf 13.25 14.25 16.25 14.25 ; 37.00 ; 34. 80 
Southern Pine _ 13. 25 14.25 15.00 13.00 , 14.00 24.00 


Boston. . ....Southern Pine 32.00 33.00 42.00t 55.00t 64.00t 76. 00t 
Douglas Fir 31.00 32.00 ; 40.00 40.00 42.00 43.00 
Chicago .......Southern Pine 27.00 28.00 : 30.00 31.00 32. 80 45.00 
_ Douglas Fir 28.50 29. ; 30.50 30.50 28.50 40.75 
Cincinnati. . ...Southern Pine 24.00 ; ‘ >. 25.50 . 49.0u 
Douglas Fir rs Pees 43.50 
Cleveland j Southern Pine 26.00 s 28.00 : 43.00 
Dallas Southern Pine 428.35 ; ‘ 29. 80 30.15 ‘ 50. 40 


Denver ieee Douglas Fir 38.00 39. 00* 40. 00* 40. 00* 40. 00* 3 49. 00* 
Detroit ....... Southern Pine 24.00 24.00 25.00 24.50 24. 
Douglas Fir a oak 
Kansas City Southern Pine 22.50 23.50 23.50 22.50 ‘ ; 5 
Douglas Fir 22.75 23.75 26.00 25.00 25. , ; 35.00 
Los Angeles .....Douglas Fir 24.00, 25. 50 50, 26. 00, 26.00, 26.00, 7 ; 30.00, 
Minneapolis ..... Western Pine 43. 00* 41 00* . 90* 31. 50* 32. . . a 
Douglas Fir 30. 00* 32.50* . 50* 31.50* 32. . ‘ 46.00* 
Montreal .....e Spruce 30.00 31.00 .00 29.00 30. 
Douglas Fir 42.50 42. 50 42.50 44.00 44. 
New Orleans _... Southern Pine 25.00 27.00 .70 27.50 30. 
Douglas Fir 28.95 31.50 .90 29.35 32. 
New York..........Southern Pine 32. 00* .00* . 00* 33.00* 34, 
Douglas Fir ae . 00* 35.00* 36. 
Philadelphia ..... Southern Pine 24.50 50 . 00 25.50 26. 
Douglas Fir ; re . 00 31.00 31.00 
Pittsburgh .....8o0uthern Pine 50 coe 2.75 29.25 31.75 
Douglas Fir 50 . 50 . 50 33.50 34.00 
St. Louis i ....Southern Pine 50*x .00*x 31.00*x 30. 00*x 30. 50*x ‘ 
Douglas Fir pb accaiks , .00*x 55.00*x 55. 00*x 
San Francisco... Douglas Fir 00! ; “00! 14.508 15.508 ; .00 21. 00° 21.001 
Seattle. ....:. .- Douglas Fir -00 : 14.00 11.50 12.50 : .50 18.00 18.00 


*Delivered. a tSpruce. fLong-leafed Y. §Norway Pine. ‘Northern Pine. ™Native. ¢Atship’stackle. ,Yard prices. 410% Disc taken off. x5M ft. or less 
8548. kRgh 


CURRENT BUILDING AND CONSTRUCTION WAGE RATES PER HOUR 


Structural Iron Hoisting ——Common Labor-——— 
Bricklayers Carpenters Workers Engineers Plasterers Building Heavy Const. 
Atlanta ciscncan EES eae $0. a .90 $0. e/ 1.25 $0.60/1.25 $0.60/1.00 $0. “ 40 $0. *- 40 
SS See “ae 10 1.37} Liam 1.25 
Birmingham.... 1.00 0/". 00 1.00 1.125 1.00 307 > sot 30). sot 
Boston 1.20 .70/1.174 1.20 90/1. 37} 1.374 .40/.70 .40/.70 
Cincinnati ; pan 80/ 1.375 .65/1. 29 1.25 00/1. 25 . 90/1. 375 45 .45 
Chicago ems aliens bx 1.50 1.313 1.35 1.313 1.50 . 825 - 82} 
Cleveland. . ‘ ‘25 1.125 1.25 1.25 1.25 we .72 
Dallas ‘ 50/1.0) . 50/1.00 50/1.00 50/1.00 .50/1.00 .25/.49 .25/.40 
Denver... ; .60/1.124 ar .60/. 874 .60/ . 87} 
Detroit 1.25 00 1.23° .75/.95 . 6f 
Kansas City : 1.32} . 12} 1.125 1.12) .70 .45/.50 
Los Angeles 1.10 10 1.025 1.10 ° . 50 .60 


Minneapolis 901.00 ; .90 sa .40 . 50 

New Orleans ; 1.00 i 1.00 1.00 - 30/.40 - 30/. 40 
New York.... 1.50 : 1.65 1.50/1, 65 -82} .50/. 824 
Philadelphia 75/1. 20 . 60/ 1.00/1. 29 75/1.20 . 30/50 - 30/50 
Pittsburgh. .50/ 1.00 ‘ ‘ .50/1.00 .50/1.00 -35/. 50 .35/. 50 
St. Louis. .. . : 1.50 “ 1.47 1.375 . 783 -35/.78 
- 625 .60 
.45/.65 .50/. 65 
.40 é 
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San Francisco aah 1.50* ‘ 1.37 1.12 


- 124 
Seattle cae eat .90/ 1.00 ‘ ; 1.00/1. 30 1.00/1. 25 
Montreal 1.00 


70 .80 55 
Skilled Avg: (Bricklayers, Carpenters, Ironworkers) $1.0793. Common Avg. $0.5233 *6-hr. Day. t+ PWA. 
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